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Aggregation studies

Figure S1 shows the variation in the amide proton "H NMR chemical shifts for APGA in DMSO-d; as
a function of the logarithm of peptide concentration. The chemical shift of an amide proton is often
very sensitive to hydrogen bonding. Consequently, these data provide insight on the concentrations at
which aggregation (i.e. intermolecular hydrogen bonding) occurs. None of the three amide protons
display concentration dependence, suggesting that this peptide does not aggregate in the concentration
range examined. Figure S2 shows the "H NMR spectra for APGA over a concentration range of 1.6 to
100 mM in DMSO-ds. The observed chemical shifts as well as spectral line widths in this
concentration range are essentially unchanged, supporting the conclusion that intermolecular
association is absent over the concentration range examined. Because A(4R)MePGA and
A(45)MePGA have only one additional methyl group in the proline ring, it was concluded that these
peptides exhibit virtually identical aggregation behavior as observed for APGA.
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Figure S1. Amide proton chemical shifts in DMSO-ds at 299 K, as a function of the logarithm of
APGA concentration: (#) Gly-NH, (m) Ala’-NH, and (¢) Ala'-NH.
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Figure S2. The 'H NMR spectra for APGA over a concentration range of 1.6 (top) to 100 mM

(bottom) in DMSO-ds at 299 K. The spectra have been normalized to approximately same peak

intensity.

For a comparison, aggregation studies of APGA were performed also in CDCl; solution. Figure S3

shows the variation in the amide proton 'H NMR chemical shifts for APGA in CDCl; as a function of

the logarithm of peptide concentration. In Figure S4, the 'H NMR spectra for APGA over a

concentration range of 1.6 to 100 mM in CDClj; is displayed. These data show that APGA has a strong

tendency to aggregate in CDCl3, even at low concentrations.
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Figure S3. Amide proton chemical shifts in CDCIj at 299 K, as a function of the logarithm of APGA
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concentration: () Gly-NH, (m) Ala’-NH, and () Ala'-NH.
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Figure S4. The 'H NMR spectra for APGA over a concentration range of 1.6 (top) to 100 mM

(bottom) in CDClj; at 299 K. The spectra have been normalized to approximately same peak intensity.
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'H and "C NMR parameters for APGA, A(4R)MePGA, and A(45)MePGA

Table S1. '"H NMR chemical shifts for APGA, A(4R)MePGA, and A(4S)MePGA
in DMSO-d; at 299 K (ppm).

proton APGA A(AR)MePGA A(45)MePGA
CBz-Ar 7.3 7.3 7.3
CBz-CH, 5.026; 5.005 5.016 5.006
Ala'-NH 7.477 7.519 7.402
Ala'-Ho 4.329 4.306 4314
Ala'-CH; 1.179 1.174 1.164
Pro-Ho. 4.279 4.332 4231
Pro-HBFe® 2.042 1.681 2.246
Pro-HB"™® 1.818 1.940 1.390
Pro-Hme(R) 1.857 2.215
Pro-Hy™® 1.955 2.407

Pro-H&"™® 3.631 3.133 3.945
Pro-H&™® 3.549 3.712 3.009
Pro-4-CHj 0.970 1.026
Gly-NH 8.231 8.185 8.351
Gly-Ho/™® 3.674° 3.652 3.631
Gly-Ho™® 3.674° 3.692 3.694
Ala’-NH 7.882 7.863 7.875
Ala*-Ho. 4.105 4.106 4.095
Ala*-CH; 1.261 1.257 1.268
OrBu-CH; 1.393 1.393 1.391

“ Degeneracy resulted in a deceptively simple triplet.
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Table S2. '"H NMR coupling constants for APGA, A(4R)MePGA, and A(45)MePGA

in DMSO-d, at 299 K (Hz).”

proton 1 proton 2 APGA A(AR)MePGA A(45)MePGA
Ala'-NH Ala'-Hao 7.36 7.55 7.13
Ala'-Ho Ala'-CH; 6.95 6.93 7.01
Gly-Ho™®  Gly-Ho™® -17.09 -16.94
Gly-NH Gly-Ho"® 5.97 5.93 5.70
Gly-NH Gly-Ho"™® 5.97 6.05 6.24
Ala>NH Ala*-Ha 6.89 6.96 6.77
Ala’-Ho Ala*-CH; 7.31 7.30 7.31
Pro-Ho, Pro-Hp"® 8.26 8.90 7.38
Pro-Ho Pro-Hp"™® 4.79 3.02 9.58
Pro-HB'™®  Pro-HR™® -12.46 -12.59 -11.98
Pro-HB™®  Pro-Hy™® 6.91 6.43
Pro-HBR™™®  Pro-Hy"™® 8.09 9.53

Pro-HBR™®  Pro-Hy™® 6.00 11.40
Pro-HB"™® Pro-Hy"™® 6.77 6.28

Pro-HY™®  Pro-Hy"™® -12.21

Pro-Hy ™® Pro-H§™™® 7.11 7.50
Pro-Hy ™® Pro-H&"™® 5.69 10.24
Pro-Hy"™® Pro-H§"™® 7.46 8.22

Pro-Hy"™® Pro-H&™® 7.17 7.48

Pro-H8™®  Pro-H§"™® -9.98 -9.82 -9.80
Pro-Hy"™®  Pro-4-CH; 6.34
Pro-Hy™® Pro-4-CHj 6.63

CBz-CH' CBz-CH” -12.84

“ Coupling constants in italics were not used in the NAMFIS analysis.

S6



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

Table S3. Off-resonance ROESY derived interproton distances for APGA, A(4R)MePGA, and
A(4S)MePGA in DMSO-ds at 299 K (A).

proton 1 proton 2 APGA A(AR)MePGA A(45)MePGA
Ala'-NH Ala'-Ho, 2.60 2.60 2.58
Ala'-NH Ala'-CH; 2.75 2.76 2.76
Ala'-NH Pro-H& ™® 3.81 3.55 3.78
Ala'-NH Ala’-CHj 4.12 4.44 3.96
Ala'-Ho, Ala'-CH; 2.52 2.51 2.52
Ala'-Ho, Pro-H§ ™® 2.18 2.02
Ala'-Ho, Pro-H&™® 2.30 2.24 2.73
Ala'-CH; Pro-H& ™® 3.70 4.47 3.87
Ala'-CH; Pro-H™™® 3.14 3.12 3.10
Ala'-CH; Gly-NH 426 4.39 431
Ala'-CH; Ala>-NH 431 4.40 4.44
Pro-Hot Pro-HB"™*® 2.25

Pro-Ho Pro-HB"™® 2.71 2.78
Pro-Ho, Pro-4-CHj; 3.79

Pro-Ho. Gly-NH 2.07 2.15 2.02
Pro-Ho Ala>-NH 3.77 3.67 3.58
Pro-HBR™™®  Pro-HB™® 1.78

Pro-HB™®  Pro-Hy"™® 2.90

Pro-Hp"® Pro-H& ™" 2.85

Pro-HBPrO(R) Pro-4-CH; 2.97

Pro-HBP™®  Gly-NH 3.41
Pro-HB™™®  Pro-Hy"™® 2.36

Pro-HB™®  Pro-H&™® 3.38 2.65
Pro-HBPmm Pro-4-CH; 3.49

Pro-HP™™®  Gly-NH 3.02 3.17 3.12
Pro-Hy'™® Pro-H&"® 2.92

Pro-Hy"™® Pro-H&™® 2.29

Pro-Hy"™® Pro-4-CHs 2.66

Pro-Hy™°® Gly-NH 3.12

Pro-H§ ™® Pro-H&™® 1.78¢ 1.78¢
Pro-H& ™® Pro-4-CH; 2.94 3.58
Pro-H&™™® Pro-4-CH; 3.22 2.90
Pro-H&™™® Gly-NH 3.45 3.55
Gly-NH Ala’-NH 2.61 2.72 2.50
Ala’-NH Ala*-Ho, 2.48 2.47 2.48
Ala’-NH Ala’-CHj 2.70 2.70 2.70
Ala2-Ho Ala’-CH; 2.45° 2.45 2.46

? Internal calibration distance.
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Table S4. >°C NMR chemical shifts for APGA, A(4R)MePGA, and A(4S)MePGA
in DMSO-d; at 299 K (ppm).

carbon APGA A(4R)MePGA A(45)MePGA
CBz-Ar 128.31; 127.77; 127.68  128.32; 127.77; 127.65 128.30; 127.76; 127.65
CBz-Ar(q) 137.02 137.08 137.03
CBz-CH, 65.36 65.32 65.33
CBz-CO 155.61 155.60 155.62
Ala'-Ca. 4797 47.89 48.01
Ala'-CH; 16.68 16.74 16.49
Ala'-CO 171.05 171.08 170.77
Pro-Co. 59.86 59.78 60.68
Pro-CP 28.93 36.49 36.90
Pro-Cy 24.58 32.03 33.22
Pro-C§ 46.72 53.39 53.71
Pro-4-CHj 16.99 16.49
Pro-CO 171.86 171.80 171.73
Gly-Co 41.71 41.67 41.83
Gly-CO 168.61 168.60 168.65
Ala’>-Co 48.25 48.23 48.29
Ala’-CH, 17.02 17.04 16.97
Ala’-CO 171.66 171.65 171.66
OrBu-C(q) 80.34 80.36 80.29

O7Bu-CH; 27.59 27.58 27.59
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Classification of B-turns

By definition, a B-turn comprises four consecutive amino acids where the distance between C%(i) —
C%(i + 3) is less than 7 A, and the tetrapeptide chain is not in a helical conformation." A B-turn can be
stabilized by a hydrogen bond between the backbone CO(i) and the backbone NH(i + 3) or it can be
“open”, i.e. have no intraturn hydrogen bond.” The classification of B-turns is based on the preferred ¢
and y values of the central residues i + 1 and i + 2. The currently accepted nomenclature, described by
Hutchinson and Thornton,3 contains nine distinct types of B-turn: I, I’, II, II’, IV, VIal, VIa2, VIb, and
VIII. Each of these turn types, except type IV, have idealized ¢,y values from which the maximum
deviation of £30° is allowed on three of these angles, while the fourth can deviate £45°. If the criteria
are not fulfilled, the turn is classified as type IV. However, it has been argued that a representative type
IV turn does not rigorously satisfy the definition of an authentic B-turn and therefore cannot be

considered one.' The majority of B-turns (excluding type IV) in folded proteins adopt type I and type

II conformations.

References

1 K.-C. Chou, Anal. Biochem., 2000, 286, 1-16.
2 P.N Lewis, F. A. Momany and H. A. Scheraga, Biochem. Biophys. Acta, 1973, 303, 211-229.
3 E. G. Hutchinson and J. M. Thornton, Protein Sci., 1994, 3, 2207-2216.

Detection of B-turns by "H NMR

The peptides under study contain only L-amino acids. Therefore, not all types of B-turn are relevant.
For peptides with trans proline peptide bonds and a proline residue at the i + 1 position of the turn,
only the type I and II B-turns need to be considered. All three peptides contain the Pro-Gly motif,
which is known to strongly prefer the type II P-turn conformations over the type I P-turn
conformations."™ Therefore, the type II P-turn structures are expected to be significantly more
populated than the type I B-turn structures. The low population of the type I B-turns can be rationalized
by the lack of favorable side chain interactions in the Pro-Gly motif. The characteristic NOE
connectivities for several different types of B-turns have been summarized by Wiithrich et al.’ For both
type I and type II B-turns, a strong d(NH;;2,NHii3) NOE connectivity should be observed together with
a weaker d(Ha+1,NHi:3) connectivity. Type I and type II turns can be distinguished by the NOE

connectivity between the backbone protons of residues i + 1 and i + 2: d(NH;i;1,NH;:2) connectivities
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are expected for type I turns, whereas d(Hoi:1,NH;:2) connectivities are expected for type Il turns.
However, detection of the d(NH;:;,NHi:») connectivity is not possible for the peptides under study,
since the residue i + 1 is proline in all cases. In this case, the Pro-H&"*® proton may be regarded as
equivalent to an NH proton. Type I and type II B-turns can also, in principle, be distinguished on the
basis of *J(NH,Hot) coupling constants at positions i + 1 and i + 2 of the turn.® This coupling constant
should adopt a value of approximately 5.5 — 6.5 Hz for ¢ = 80° at position i + 2 in type II turns and 7 —
8 Hz for ¢ = -90° in type I turns. In both type I and type II turns, residue i + 1 should have a *J(NH,Ho)
of about 4 — 4.5 Hz for ¢ = -60°. Except for the peptides in which the population of B-turn structures is
very large, JONH,Ho)) coupling constants are not much reduced below the extended chain values.
Therefore, they are less useful than other parameters in distinguishing between different types of -

turn.

Linear peptides, such as those under study, are present in solution as conformational ensembles
containing a large number of widely different conformers, so that the observable NMR parameters
represent population weighted averaged values.”” However, the characterisic NOE/ROE
connectivities and *J(NH,Hor) coupling constants, which are diagnostics of B-turns, are often sufficient
to identify even quite small populations of these structures. The qualitative analysis of the T-ROESY
spectra provided evidence for relatively stable B-turn structures in APGA, A(4R)MePGA, and
A(45)MePGA in DMSO-d; solution. All three peptides displayed a strong connectivity between Gly-
NH and Ala®-NH resonances together with a weak connectivity between Pro-Hoo and Ala®-NH
resonances. In addition, a strong correlation between Pro-Hoo and Gly-NH was observed for all
peptides under study. These findings suggested that the type II B-turn conformations were highly
populated in an ensemble of conformations available for these peptides. However, in addition to the
above-mentioned correlations, a weak correlation between Pro-H8"® and Gly-NH was observed for
all three peptides. Consequently, type I B-turn conformations may also exist in the conformational pool
of these peptides. The existence of the type I turn structures was supported by observation of a weak
correlation between Ala'-CH;z and Gly-NH resonances for all peptides under study. In addition to the
above-mentioned connectivities, several other inter- and intraresidue correlations were observed in the
T-ROESY spectra of all three peptides. Many of these connectivities cannot be explained by a single
conformation. For example, a strong sequential d(Ho,,NHii;) connectivity (for proline and 4-
methylproline, d(Ho;,HOit 1) connectivity) was observed together with a weak d(H;,NHiy;) correlation
between Pro and Gly residues. In addition, weak d(HB;,NH;.3) and d(NH;,HB;:3) connectivities were
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observed between Ala' and Ala® residues. Among the intraresidue connectivities observed were
d(Hoi,NH;) connectivity for Ala', Gly, and Ala® residues, and d(HBi,NH;) connectivity for Ala' and

Ala’® residues. Furthermore, several correlations between the protons of the proline ring were observed.

The *J(NH,Hor) coupling constants of flexible peptides often give equivocal results and are usually of
less value than NOE/ROE connectivities in identifying different classes of B-turn structures. In the
peptides under study, the >J(NH,Hor) coupling constant value of the pro(R) C*H proton of Gly residues
lies between 5.7 and 6.0 Hz, which is in the range of the expected value for a type II B-turn (5.5 — 6.5
Hz for ¢ = 80°). However, these values are not greatly different from the value of ca. 7 — 8 Hz observed
for unfolded peptides. The low field C*H proton of Gly residues was tentatively assigned as pro(S)
(except for APGA, in which degeneracy results in a deceptively simple triplet), based on a proposed
connection between chemical shift and coupling constant for the assignment of diastereotopic Gly C*H
protons (according to this proposition, low field and large coupling imply pro(S) configuration).'* See
Table S2 for the measured *J(NH,Ho) coupling constants for APGA, A(4R)MePGA, and
A(45)MePGA.
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Synthesis

Diastereomerically pure fully protected prolinate 1 was obtained using literature procedure described
by Koskinen et al. (Scheme S1).' Pf-protection from this prolinate 1 was removed by hydrogenation in
excellent crude yield (95%). Reprotection with Fmoc-group in moderate yield (73%) and removal of
tert-butyl ester with 50% TFA in dichloromethane in quantitative yield gave finally (2S,4S5)-4-
methylproline 4 suitable for solid phase peptide synthesis (SPPS). The (2S5,4R) diastereomer S5 was

reacted in the same fashion as the (25,4S) diastereomer 1, giving similar yields.

Scheme S1
FmocCl,
0 10% Pd/C, H, R o) DIPEA 50% TFA
N Oy MEOH:ACOH (1:1) N Oty CHzCh B CHyCl,
Pf 95% H 73% 100% Fmoc
1 2 3 4
O\(O - O\(O O\( °
N 90% N 0 N 95‘V N
A (] ) 84% ° |
pr  Ot-Bu y  OtBu ; Fmoc OH
5 6 7 8

Peptide synthesis was carried out using SPPS techniques starting from commercially available Wang
resin 9 (Scheme S2). First, the functionality of the synthetic route was tested using natural (25)-proline.
After esterification of the crude peptide with isourea 10, it was purified using flash chromatography
and fully protected APGA was obtained in 16% overall yield. The procedure was deemed reliable and
it was repeated using the two 4-methylprolines. With (25,45)-4-methylproline, A(4S)MePGA was after
flash chromatography in 15% yield. Further purification with the preparative HPLC lowered the yield
to 8.8%. In a similar fashion with (25,4R)-4-methylproline yields of A(4R)MePGA were 15% and
8.4%.

Scheme S2
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R4
; 1. SPPS N N/Y APGA:R;R,=H 16 %
Fmoc\Ala/Wang resin _ H (0] AR)MePGA - R1=H.R2 = Me 8.4 %
2. ot-B o HN A(4S)MePGA :R1=Me,R2=H88 %
o LA
H NH o
10 Cbz Ot-Bu

General methods. All reactions were carried out under an argon atmosphere in flame-dried glassware,
unless otherwise noted. Nonaqueous reagents were transferred under argon via syringe or cannula and
dried prior to use. MeOH was distilled from Mg(OMe),, and CH,Cl, from CaH,. Other solvents and
reagents were used as obtained from supplier, unless otherwise noted. Analytical TLC was performed
using Merck silica gel Fass (10-12 um) plates and analyzed by UV light or by staining upon heating
either with ninhydrin solution (1 g ninhydrin, 100 mL ethanol, 5 drops glacial acetic acid), PMA
solution (2.5 g phosphomolybdic acid, 100 mL EtOH, 5 mL conc. H,SO4, 1.5 mL 85% H3;PO4) or
KMnOy solution (1 g KMnOy, 2 g Na,COs, 100 mL H,O). For silica gel chromatography, the flash
chromatography technique was used, with Merck silica gel 60 (40-63 um) and p.a. grade solvents,
unless otherwise noted. Melting points were measured with a Gallenkamp GMP apparatus. IR spectra
were recorded on a Perkin-Elmer Spectrum One spectrometer. Optical rotations were recorded with a
Perkin-Elmer 343 polarimeter. The '"H NMR and °C NMR spectra were recorded in CDCl; at 298 K
on a Bruker Avance DPX400 ('H 400.13 MHz; °C 100.61 MHz) spectrometer. The chemical shifts are
reported in ppm relative to residual CHCI;3 (8 7.26) for 'H NMR. For the ?C NMR spectra, the CDCl;

(0 77.0) was used as the internal standard. Brackets “[ ]” in NMR data denote rotameric pairs of protons

or carbons. HRMS spectra were recorded on Waters LCT Premier mass spectrometer. Elemental

analyses were recorded on a Perkin-Elmer 2400 CHN Elemental Analyzer.

‘Z_)\(O 10% PdIC, Hp b\(o
N ,  MeOH:ACOH (1:1) N

95%

(25,45)-4-Methylproline tert-butyl ester (2). Following the procedure described by Koskinen ef al.,'
prolinate 1 (0.955 g, 2.24 mmol, 100 mol-%) was dissolved in MeOH (8.5 mL) and AcOH (8.5 mL).
To this solution was added 10% Pd / C (0.11 g, 0.10 mmol, 5 mol-%) and flask was flushed with argon.
Argon atmosphere was replaced with H, (1 atm) using suction. This procedure was repeated four times

to remove all other gases and reaction mixture was stirred for 19 h at room temperature. The mixture
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was filtered through celite followed by MeOH washings. Solvents were evaporated and the residue was
partitioned between 1 M AcOH solution (20 mL) and ether (10 mL). The aqueous phase was extracted
with ether. The combined organic extracts were back extracted with 1 M AcOH solution (10 mL), and
the combined aqueous phases were basified with saturated Na,COs solution. This aqueous phase was
extracted five times with CH,Cl,. The combined organic extracts were dried over anhydrous Na,;SOs,
filtered and the solvent was evaporated to give 0.390 g (95%) of amine 2 as an oil. The crude product
was used as such in the next reaction. R,= 0.30 (10% MeOH / CH,Cl,); "H NMR (400 MHz, CDCl5) &
1.01 (d, 3H, J= 6.6 Hz), 1.35 (td, 1H, J = 8.0 Hz, J = 12.3 Hz), 1.46 (s, 9H), 2.15-2.25 (m, 1H), 2.29
(td, 1H, J=7.9 Hz, J=12.6 Hz), 2.46 (br s, 1H), 2.60 (dd, 1H, J=9.7 Hz, J = 8.2 Hz), 3.04 (dd, 1H, J
=6.7 Hz, J=9.7Hz), 3.68 (t, 1H, J = 7.9 Hz). These data match those reported in the literature.'

‘Z—)\(O FmocCl, DIPEA ‘Z—)\(O
N CH.CI, N

|
73% Fmoc

(25,45)-4-Methyl N-[(9-fluorenyl)-methoxycarbonyl]-proline zert-butyl ester (3). To a stirred
solution of amine 2 (0.395 g, 2.13 mmol, 100 mol-%) in CH»Cl, (20 mL) was added DIPEA (0.60 mL,
3.36 mmol, 160 mol-%) and FmocCI (0.840 g, 3.15 mmol, 150 mol-%) at room temperature. The
reaction was stirred for 22 h and then diluted with CH,ClI, (20 mL). The mixture was washed with 0.5
M H3PO, solution (20 mL) and the organic phase was dried with anhydrous Na,SO,. Filtration and
evaporation of the solvent in vacuo and purification with flash chromatography (5-10% EtOAc /
hexanes gave) 0.760 g (87%) of prolinate 3 as off-white solids. Further purification by recrystallization
from EtOAc / hexanes (1:4) gave pure 3 (0.638 g, 73%) as white granules. R, = 0.53 (40% EtOAc /
hexanes); mp. 135-136 °C; IR (thin film, cm™) 2975, 2934, 1742, 1707, 1451, 1417, 1351, 1254, 1197,
1177, 1155, 1105, 758, 740; [a]*® = -99.4 (¢ 1.0, CHCl3); 'H NMR (400 MHz, CDCl3) & [1.09 (d, J =
4.7 Hz), 1.11 (d, J = 4.7 Hz), 3H], [1.43 (s), 1.46 (s), 9H], 1.49-1.66 (m, 1H), 2.16-2.36 (m, 1H), [2.43
(td, J=7.4 Hz, J=12.7 Hz), 2.51 (td, J= 7.4 Hz, J = 13.2 Hz), 1H], [3.07, (t, /= 10.0 Hz), 3.11 (t,J =
9.8 Hz), 1H], [3.79 (dd, J=7.3 Hz, J=10.1 Hz), 3.86 (dd, /= 7.3 Hz, J = 10.4 Hz), 1H], 4.15-4.34 (m,
3H), 4.38-4.49 (m, 1H), 7.27-7.79 (m, 8H); °C NMR (100 MHz, CDCl3) § 17.0, 17.1, 27.9, 27.9, 32.3,
33.2, 37.9, 39.0, 47.2, 47.2, 53.6, 54.0, 59.9, 60.2, 67.3, 67.6, 81.1, 81.3, 119.8, 125.1, 125.1, 125.4,
126.9, 126.9, 126.9, 127.0, 127.5, 127.6, 141.1, 141.2, 143.5, 143.9, 144.2, 144.3, 154.2, 154.5, 171.8,
172.0. Rotameric pairs could not be fully identified for °C spectra. Anal. caled. for CysHyoNOy: C,
73.68; H, 7.17; N, 3.44. Found: C, 73.84; H, 7.18; N, 3.37.

S14



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

b\(o 50% TFA b\(o
N N
Ly  CHCl

|
Fmoc quant. Fmoc
3 4

(25,4S)-4-Methyl N-[(9-fluorenyl)-methoxycarbonyl]-proline (4). To a stirred solution of prolinate 3
(0.597 g, 1.46 mmol, 100 mol-%) in CH,Cl, (7 mL) was added trifluoroacetic acid (7 mL). The mixture
was stirred at room temperature for 1.5 h, then diluted with CH,Cl, (15 mL) and distilled water (15
mL) was added. The aqueous phase was extracted with CH,Cl,, the combined organic phases washed
with brine and the aqueous phase back extracted with CH,Cl,. The combined organic extracts were
dried with anhydrous Na,SO,, filtered and evaporated to dryness. Filtration through a 2 cm pad of
silica using first 0-5% MeOH / CH,Cl, gave 0.530 g (quant.) of off white foamish solid. R, = 0.22
(10% MeOH / CH,Cly); IR (thin film, cm™) 3066 (broad band), 2959, 1747, 1705, 1451, 1425, 1354,
1195, 1178, 759, 737; [a]*® =-69.2 (c 1.0, CHCl;); "H NMR (400 MHz, CDCl3) 8 [1.03 (d, J = 6.5 Hz),
1.07 (d, J = 6.5 Hz), 3H], 1.53-1.79 (m, 1H), 2.10-2.35 (m, 1H), 2.35-2.55 (m, 1H), [3.00 (t, J = 10.1
Hz), 3.04 (t, J=9.7 Hz), 1H], [3.75 (dd, J= 7.4 Hz, J = 10.1 Hz), 3.82 (dd, /= 7.4 Hz, J=10.2 Hz),
1H], 4.05-4.40 (m, 3H), [4.44 (t, J = 9.7 Hz), 4.46 (t, J = 10.4 Hz), 1H], 7.10-7.90 (m, 8H), 9.78 (br s,
1H); *C NMR (100 MHz, CDCl;) & 16.8, 17.0, 32.5, 33.1, 37.2, 38.9, 47.1, 53.6, 53.9, 58.8, 59.6,
67.5, 67.8, 119.8, 119.9, 124.8, 124.9, 125.0, 125.0, 127.0, 127.5, 127.7, 141.1, 141.2, 143.6, 143.6,
143.8, 144.0, 154.3, 155.5, 176.6, 178.1. Rotameric pairs could not be fully identified for Be spectra.
HRMS (ESI) exact mass calc. for C;;H,;NO4Na [M+Na]+: 374.1368, found: 374.1381, A= 3.5 ppm.

O\(O 10% Pd/C, Hy O\(O
N MeOH:AcOH (1:1) N

|
p Ot-Bu 90% H

(2S5,4R)-4-Methylproline tert-butyl ester (6). Following the procedure described for (25,45)-
diastereomer 2 using 0.360 g (0.84 mmol, 100%) of prolinate S to give amine 6 (0.141 g, 90%) as an
oil. The product was used as such. Ry = 0.22 (10% MeOH / CH,Cl,); IR (thin film, cm™) 3350, 2960,
2931, 28.71, 1728, 1456, 1367, 1339, 1244, 1157, 849; [a]*® = -27.0 (c 1.0, CHCl;); '"H NMR (400
MHz, CDCl;) 6 1.01 (d, 3H, J = 6.5 Hz), 1.46 (s, 9H), 1.60-1.74 (m, 1H), 1.96-2.17 (m, 2H), 2.24-2.62

(m, 2H), 3.15-3.32 (m, 1H), 3.70 (br s, 1H); ?C NMR (100 MHz, CDCl5) § 17.9, 28.0, 33.3, 38.8,
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54.7, 60.5, 80.8, 174.9; HRMS (ESI) exact mass calc. for C;oH)NO; [M+H]+: 186.1494, found:
186.1487, A=-3.8 ppm.

W\
N
W

0 FmocCl, DIPEA‘ 0
N CH,CI N
I oLl I
H Ot-Bu 84% Fmoc Ot-Bu
6 7

(25,4R)-4-Methyl N-[(9-fluorenyl)-methoxycarbonyl]-proline tert-butyl ester (7). Following the
procedure described for (25,4S5)-diastereomer 3, using 0.140 g (0.75 mmol, 100%) of amine 6 to give
prolinate 7 (0.258 g, 84%) as a clear glass. R,= 0.54 (40% EtOAc / hexanes); IR (thin film, cm'l) 2972,
1740, 1708, 1451, 1417, 1366, 1349, 1155, 1144, 758, 740; [0]*° = -57.0 (c 1.0, CHCl;); '"H NMR (400
MHz, CDCl;) 6 [1.07 (d, J= 4.1 Hz), 1.08 (d, J = 4.1 Hz), 3H], [1.43 (s), 1.46 (s), 9H], [1.83 (ddd, J =
9.0 Hz, J=10.1 Hz, J=12.7 Hz), 1.89 (ddd, J=9.0 Hz, /= 10.4 Hz, J= 12.9 Hz), 1H], [2.08 (ddd, J =
29 Hz, J=6.3 Hz, J=12.7 Hz), 2.12 (ddd, J = 2.7 Hz, J = 6.3 Hz, J = 12.9 Hz), 1H], 2.35-2.54 (m,
1H), [3.04 (dd, J=4.2 Hz, J = 8.5 Hz), 3.06 (dd, J = 4.5 Hz, J = 8.4 Hz), 1H], [3.79 (dd, J= 7.6 Hz, J
=10.6 Hz), 3.82 (dd, /= 7.6 Hz, J = 10.3 Hz), 1H], 4.15-4.37 (m, 3H), [4.41 (dd,/J=7.2 Hz,J=10.4
Hz), 4.44 (dd, J = 6.3 Hz, J = 10.3 Hz), 1H], 7.26-7.80 (m, 8H); *C NMR (100 MHz, CDCl;) § 17.4,
17.5,27.9, 28.0, 30.9, 31.9, 37.6, 38.7, 47.2, 47.3, 53.3, 53.8, 59.9, 60.0, 67.3, 67.5, 81.2, 81.4, 119.9,
125.1, 125.1, 125.2, 125.4, 126.9, 127.0, 127.0, 127.6, 127.6, 141.2, 141.2, 141.2, 143.6, 143.9, 144.2,
144.3, 154.4, 154.7, 171.7, 171.8. Rotameric pairs could not be fully identified for Bc spectra. HRMS
(ESI) exact mass calc. for C,sHNOsNa [M+Na]": 430.1994, found: 430.1991, A = -0.7 ppm.

O\(O 50% TFA O\(O
N N
| Ot-Bu CH,Cl,

Fmoc 95% Fmoc

7 8

A\
A\

(25,4R)-4-Methyl N-[(9-fluorenyl)-methoxycarbonyl]-proline (8). Following the procedure
described for (25,4S5)-diastereomer 4, using 0.243 g (0.59 mmol, 100%) of prolinate 7 to give prolinate
8 (0.199 g, 95%) as an off-white foamish solid. R, = 0.25 (10% MeOH / CH,Cl,); [a]* = -40.0 (c 1.0,
CHCl;); '"H NMR (400 MHz, CDCls) & [1.02 (d, J = 6.5 Hz), 1.06 (d, J = 6.4 Hz), 3H], 1.72-1.94 (m,
1H), 2.10-2.53 (m, 2H), 2.95-3.05 (m, 1H), 3.73 (q, J = 9.8 Hz), 4.08-4.52 (m, 4H), 7.15-7.85 (m, 8H),
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9.61 (br s, 1H); *C NMR (100 MHz, CDCls) § 17.3, 31.0, 32.1, 36.7, 38.5, 47.1, 47.1, 53.3, 53.6, 58.7,
59.5, 67.4, 67.9, 119.8, 119.9, 124.8, 124.9, 125.0, 125.0, 127.5, 127.7, 141.2, 143.6, 143.7, 143.8,
143.9, 154.3, 155.9, 176.0, 178.0. Rotameric pairs could not be fully identified for '*C spectra. These

data match those reported in the literature.’

A
Fmoc\AI _Wang resin ___1.SPPS N ”/YO
a
2. | OtB o  HN
) L =8
N N
H /NH 0
10 Cbz Ot-Bu
APGA

CBz-Ala-Pro-Gly-Ala-O7Bu (APGA). Wang resin (0.30 g, 0.20 mmol, 100 mol-%, 100-200 mesh,
0.67 mmol g') was allowed to swell for 30 min in DMF (3 mL).

Method for attachment of amino acids: The resin was treated with 20% piperidine / DMF solution for 5

min. The solvent was removed and the resin was treated a second time with 20% piperidine / DMF
solution for 30 min. The solvent was removed and the resin was washed with DMF (10 x 3 mL). A
solution of Fmoc-protected amino acid (0.40 mmol, 200 mol-%), HBTU (0.152 g, 0.40 mmol, 200 mol-
%), HOBt (0.062 g, 0.40 mmol, 200 mol-%) and DIPEA (0.14 mL, 0.80 mmol, 400 mol-%) in DMF
was stirred for 15 min and then added onto resin. This mixture was stirred at least 4 h. The solvent was
removed and the resin was washed with DMF (4 x 3 mL). The resin was treated with a solution of
Ac0 (0.057 mL, 0.20 mmol, 100 mol-%) and DIPEA (0.10 mL, 0.20 mmol, 100 mol-%) in DMF (3
mL) for 30 min. The solvent was removed and the resin was finally washed with DMF (3 x 3 mL). The
procedure was repeated with 1. Fmoc-Gly-OH, 2. Fmoc-Pro-OH and 3. Cbz-Ala-OH.

Cleavage: The resin was treated with 100% TFA solution (3 mL) for 30 min and then rinsed with DCM
(4 x 3 mL) and MeOH (4 mL). Collected organic extracts were evaporated to dryness in vacuo to give

an oil.

Esterification: The crude product was dissolved in dry THF (3 mL) and treated with O-tert-butyl N,N-
diisopropylisourea® (0.17 g, 0.85 mmol, 425 mol-%) and stirred overnight. The reaction mixture was
diluted with EtOAc (5 mL) and the solids were filtered off. After evaporation of solvents, the crude
product was purified by flash chromatography using 5% MeOH in EtOAc to yield 0.017 g (16%) of
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APGA as a foam. Ry= 0.12 (5% MeOH / EtOAc); 'H NMR (400 MHz, CDCl3) & 7.27-7.41 (m, 5H),
6.92-7.24 (m, 2H), 5.57-5.73 (m, 1H), 5.00-5.18 (m, 2H), 4.48-4.62 (m, 1H), 4.32-4.48 (m, 2H), 4.08-
4.21 (m, 1H), 3.53-3.78 (m, 3H), 1.53-2.35 (m, 5-6H),1.39-1.46 (m, 9H), 1.29-1.32 (m, 6H). HRMS
(ESI) exact mass calc. for C,sH36N4O7Na [M+Na]+: 527.2482, found: 527.2483, A= 0.2 ppm.

1L

Fmoc\AI _Wang resin ___1-SPPS N H/YO
a
2, t-B o HN
: 19—
N N
H /NH ')
10 Cbz Ot-Bu
A(4S)MePGA

CBz-Ala-(45)-MePro-Gly-Ala-OrBu (A(4S)MePGA). Wang resin (0.746 g, 0.50 mmol, 100 mol-%,
100-200 mesh, 0.67 mmol g™') was allowed to swell for 30 min in DMF (4 mL).

Method for attachment of amino acids: The resin was treated with 20% piperidine / DMF —solution (4

mL) for 5 min. The solvent was removed and the resin treated second time with 20% piperidine / DMF
—solution (4 mL) for 30 min. The solvent was removed and the resin was washed with DMF (10 x 4
mL). A solution of Fmoc-protected amino acid (1.0 mmol, 200 mol-%), HBTU (0.379 g, 1.0 mmol,
200 mol-%), HOBt (0.153 g, 1.0 mmol, 200 mol-%) and DIPEA (0.35 mL, 2.0 mmol, 400 mol-%) in
DMF (3 mL) was stirred for 15 min and then added onto resin. This mixture was mixed overnight. The
solvent was removed and the resin was washed with DMF (4 x 4 mL). The resin was treated with a
solution of Ac,0 (0.047 mL, 0.50 mmol, 100 mol-%) and DIPEA (0.087 mL, 0.50 mmol, 100 mol-%)
in DMF (4 mL) for 30 min. The solvent was removed and the resin was finally washed with DMF (4 x
4 mL). The procedure was repeated with 1. Fmoc-Gly-OH, 2. Fmoc-(4S5)-MePro-OH using 100 mol-%
of amino acid, HBTU, HOBt, and 200 mol-% DIPEA, 3. Cbz-Ala-OH.

Cleavage: The resin was treated with 100% TFA solution (3 mL) for 30 min and rinsed with DCM (4 x

4 mL) and MeOH (4 mL). Collected organic extracts were evaporated to dryness in vacuo to give oil.

Esterification: The crude product was dissolved in dry THF (5 mL) and treated with O-tert-butyl N,N-
diisopropylisourea® (0.50 g, 2.5 mmol, 500 mol-%) and stirred overnight. The reaction mixture was
diluted with EtOAc (5 mL) and the solids were filtered off. After evaporation of solvents, the crude
product was purified by flash chromatography using 5% MeOH in EtOAc to yield 0.041 g (15%) of
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A(45)MePGA as oil. A second purification was done by using preparative HPLC (Shandon Hypersil
10x250 mm, 10 um) and 5% IPA / hexanes as eluent to give 0.023 g (8.8%) of clear oil. R,=0.23 (5%
MeOH / EtOAc); 'H NMR (400 MHz, CDCls) § 7.27-7.41 (m, 5H), 6.87-7.09 (br s, 1H), 5.69 (d, J =
7.6 Hz, 1H), 5.04-5.16 (m, 2H), 4.53 (dq, J = 6.9 Hz, 7.1 Hz, 1H), 4.45 (dq, J = 7.2 Hz, 7.2 Hz, 1H),
4.28 (obs dd, J= 6.8 Hz, 9.1 Hz, 1H), 4.23 (obs dd, J = 7.3 Hz, 17.0 Hz, 1H), 3.87 (dd, /= 8.3 Hz, 8.3
Hz, 1H), 3.69 (dd, J = 4.6 Hz, 17.1 Hz, 1H), 3.12 (t, J=9.9 Hz, 1H), 2.17-2.39 (m, 2H), 1.61-1.90 (m,
1H), 1.42 (s, 9H), 1.35 (obs d, J = 6.9 Hz, 3H), 1.33 (obs d, J = 6.5 Hz, 3H), 1.11 (d, J = 5.8 Hz, 3H).
HRMS (ESI) exact mass calc. for CsH3gN4O7Na [M+Na]+: 541.2638, found: 541.2642, A= 0.7 ppm.

/,
7

Fmoc\AI —Wang resin 1. SPPS N ”/YO
a
2. t-B o HN
N N
H /NH 0
10 Cbz Ot-Bu
A(4R)MePGA

CBz-Ala-(4R)-MePro-Gly-Ala-O7Bu (A(4R)MePGA). In this procedure, Fmoc-(4R)-MePro-OH was
used instead of Fmoc-(4S)-MePro-OH. Yields of A(4R)MePGA were found to be after chromatography
0.039 g (15%) and after preparative HPLC 0.022 g (8.4%). Ry= 0.21 (5 % MeOH / EtOAc); 'H NMR
(400 MHz, CDCl3) Major conformer: 6 7.27-7.40 (m, SH), 7.17 (t,J = 5.6 Hz, 1H), 6.91 (d, /= 7.1 Hz,
1H), 5.66 (d, J = 8.0 Hz, 1H), 5.05-5.13 (m, 2H), 4.34-4.58 (m, 3H), 4.11 (dd, J = 6.7 Hz, 16.9 Hz,
1H), 3.74 (dd, J = 5.2 Hz, 16.8 Hz, 2H), 3.21 (t, J = 9.0 Hz, 1H), 2.49-2.69 (m, 1H), 2.34 (ddd, J = 2.7
Hz, 6.1 Hz, 12.5 Hz, 1H), 1.57-1.73 (m, 1H), 1.43 (s, 9H), 1.35 (obs d, J = 6.8 Hz, 3H), 1.35 (obs d, J =
7.1 Hz, 3H), 1.07 (d, J = 6.6 Hz, 3H). HRMS (ESI) exact mass calc. for C,H33sN4O-Na [M+Na]:
541.2638, found: 541.2633, A =-0.9 ppm.
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(2S,45)-4-Methyl N-Fmoc-proline tert-butyl ester (3): "H and °C NMR (CDCl;, 298 K)
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(2S,45)-4-Methyl N-Fmoc-proline (4): 'H and *C NMR (CDCl;, 298 K)
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(2S,4R)-4-Methyl-L-proline fert-butyl ester (6): 'H and *C NMR (CDCl;, 298 K)
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(28,4R)-4-Methyl N-Fmoc-proline fert-butyl ester (7)
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(2S,4R)-4-Methyl N-Fmoc-proline (8): 'H and *C NMR (CDCl;, 298 K)
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: 'H and “C NMR (DMSO-d;, 299 K)

CBz-Ala-Pro-Gly-Ala-OrBu (APGA)
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CBz-Ala-Pro-Gly-Ala-O7Bu (APGA): Off-Resonance ROESY (A =180 ms, DMSO-ds, 299 K)
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CBz-Ala-(4R)-MePro-Gly-Ala-OrBu (A(4R)MePGA): 'H and *C NMR (DMSO-ds, 299 K)
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CBz-Ala-(4R)-MePro-Gly-Ala-OBu (A(4R)MePGA): Off-Resonance ROESY (A = 180 ms,
DMSO-ds, 299 K)
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CBz-Ala-(4S)-MePro-Gly-Ala-OBu (A(4S)MePGA): 'H and *C NMR (DMSO-ds, 299 K)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

mmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmm

rrrrrrrrrrrrrrrrrrrrrrrr IS LSS SSSOOMNONOMOOMOOOINNNNNNNNNN A A Ao

N TS S e e e

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25
& - o wmn
& g e o oo R o
g A Q a8 & Jd5 @ B
w o @ ! d Pt H !
in - aaa = w o @ oo o «
S a PR @ R hoows S «
T T T T T T T T T T T
170 160 150 140 130 120 110 100 920 80 70

S29



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

CBz-Ala-(45)-MePro-Gly-Ala-OrBu (A(4S)MePGA): Off-Resonance ROESY (A = 180 ms,
DMSO-ds, 299 K)

MM\_J ppm
N ! ! 34
4 . . § . - L8
) ) “- { Q‘ ° o @y @ %i q_1.0
. [ v e ) [ z. g
PR %4 . 8B = F—
) f . g —1.5
; ! v N
| , ; i F20
b . 1 E ‘ . ) (] H 3.‘.
b ‘ ‘ } R ITE L 2.5
i f ! ' ‘
d . [
' . f [} &'3 > ;“' 3.0
L ' AL : ST
- ! 1 g
*‘ ' . i . }-"} . . ;;:. 3.5
‘ (24 . .
" ® &' LY X L
[y ’ K ?.‘4 4.0
’. * Q \ _0 ® L] & "
: -4.5
I + 3 ! i 150
i Fss
| s
;c .:" - 6.0
i i
' ' o
oA ‘ L
. P o [7o
b . "; § ‘5"'. q
i | * b s
i ! §°
‘ ™ H - - .,a' «
\ { i - 8.0
[} .; [ ] * - ' 3 .'i «
4 i i - 8.5

85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

S30



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

DFT energies and cartesian coordinates for (4R)MePG-1, (4R)MePG-I1, (45)MePG-
I and (4S)MePG-I1

Table SS. DFT energies for (4R)MePG-1, (4R)MePG-I1,
(45)MePG-I and (4S)MePG-I1.*

peptide E (Hartree)
(4R)MePG-I1 -820.876773
(4R)MePG-I1 -820.877489
(4S)MePG-1 -820.876429
(45)MePG-I1 -820.878225

4 Calculated at the B3LYP/6-311++G**
level of theory using the PBF
solvation model with DMSO as solvent.

Cartesian coordinates for (4R)MePG-1

C1 16.6990830000000 -13.5889130000000 -7.2622220000000
0217.6602000000000 -14.2554320000000 -6.8422970000000
C3 14.3007340000000 -13.5073570000000 -8.0472640000000
N4 15.5382470000000 -14.1943330000000 -7.6150110000000
C515.2938690000000 -15.6066890000000 -7.2775890000000

C6 16.0433550000000 -16.6200490000000 -8.1460140000000
0715.9592750000000 -17.8189660000000 -7.8723500000000
C813.7622220000000 -15.7453840000000 -7.3661060000000

C9 13.3421150000000 -14.6627640000000 -8.3736460000000
HIO0O 13.9057420000000 -12.8924960000000 -7.2299870000000
H11 14.4931970000000 -12.8636750000000 -8.9071940000000
HI2 15.6539920000000 -15.8073860000000 -6.2650720000000
HI3 13.4596580000000 -16.7506160000000 -7.6610920000000
H14 13.3240840000000 -15.5358500000000 -6.3854620000000
HI5 13.5720620000000 -15.0231700000000 -9.3831310000000
H16 16.8257480000000 -15.1678680000000 -9.3450370000000
N17 16.8172820000000 -16.1583450000000 -9.1491540000000
C18 17.7595890000000 -17.0180490000000 -9.8384560000000
C19 19.0292200000000 -17.3544560000000 -9.0474820000000
020 19.7786140000000 -18.2380030000000 -9.4844410000000
H21 17.2886370000000 -17.9691630000000 -10.0938920000000
H22 18.0638350000000 -16.5386510000000 -10.7718730000000
H23 18.6559710000000 -15.9340430000000 -7.6262300000000
N24  19.2825950000000 -16.6764740000000 -7.9222310000000
C25 11.8655240000000 -14.2812200000000 -8.3078170000000
H26 11.2347680000000 -15.1451900000000 -8.5352690000000
H27 11.6006590000000 -13.9226550000000 -7.3076380000000
H28 11.6253720000000 -13.4929750000000 -9.0277180000000
C29 16.7781180000000 -12.0890960000000 -7.4164900000000
H30 16.0322060000000 -11.5991180000000 -6.7836180000000
H31 17.7737180000000 -11.7573290000000 -7.1248600000000
H32 16.5866610000000 -11.7865370000000 -8.4501150000000
C33  20.4636870000000 -16.9553380000000 -7.1094970000000

H34 21.3818190000000 -16.7839260000000 -7.6769740000000 931
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H35 20.4536100000000
H36 20.4608190000000

Cartesian coordinates for (4R)MePG-II

C1 16.6932960000000
0217.6668950000000
C3 14.2685600000000
N4 15.4748100000000
C5 15.2239390000000
C6 16.1285460000000
0716.2121810000000
C8 13.7266600000000
C9 13.3981310000000

H10 13.7700910000000
HI1 14.5218750000000
HI2 15.4158000000000
HI3 13.5215220000000
HI14 13.1335150000000
H15 13.7735570000000
HI16 16.7136370000000
N17 16.8006200000000
C18 17.7416370000000
C19 19.1700630000000
020 20.0270450000000
H21 17.8009510000000
H22 17.3841090000000
H23 18.6966750000000
N24 19.4387510000000
C25 11.9149370000000
H26 11.3472140000000
H27 11.5024790000000
H28 11.7549640000000
C29 16.8355440000000
H30 16.0667730000000
H31 17.8200930000000
H32 16.7446780000000
C33  20.7739560000000
H34 20.7748370000000
H35 21.5176220000000
H36 21.0580090000000

-13.4594390000000 -7.4297390000000

-14.1953460000000 -7.1841230000000

-13.2320790000000 -8.0664000000000

-13.9800780000000 -7.6716390000000

-15.4283480000000 -7.5602160000000

-16.2189900000000 -8.5117960000000

-15.9429220000000 -9.7079070000000

-15.5652480000000 -7.9267260000000

-14.2991760000000 -8.7401860000000

-12.8151390000000 -7.1815410000000
-12.4132260000000 -8.7400380000000
-15.7535850000000 -6.5348550000000
-16.4832360000000 -8.4798690000000
-15.5892260000000 -7.0077240000000
-14.4374840000000 -9.7578070000000
-17.4064440000000 -6.9560210000000
-17.2493580000000 -7.9503880000000
-18.0617720000000 -8.6936600000000
-17.5195890000000 -8.7935320000000
-18.2288590000000 -9.3428090000000
-19.0534940000000 -8.2407890000000
-18.1902220000000 -9.7181460000000
-15.7426200000000 -7.8923430000000
-16.3078810000000 -8.2976320000000
-13.9449270000000 -8.7960500000000
-14.7313430000000 -9.3015750000000
-13.8205820000000 -7.7892840000000
-13.0126240000000 -9.3466140000000
-11.9540890000000 -7.4678420000000
-11.4625610000000 -6.8661000000000
-11.6866600000000 -7.0882220000000
-11.5853140000000 -8.4946920000000
-15.7244320000000 -8.3915340000000
-14.7741920000000 -7.8597590000000
-16.3861170000000 -7.9409090000000
-15.5466000000000 -9.4327810000000

Cartesian coordinates for (45)MePG-I

C1 -10.2097270000000 3.1664400000000
02-10.8374510000000 3.8384680000000

C3-7.9890750000000
N4 -8.8833200000000
C5 -8.1124490000000
C6 -8.4827350000000
07-8.0857540000000
C8 -6.6443380000000

2.5256230000000
3.3670560000000
4.2307550000000
5.7087030000000
6.4259760000000
3.9950230000000

-16.2953380000000 -6.2431490000000
-17.9917970000000 -6.7628950000000

3.5461610000000
4.3820650000000
2.5237550000000
3.3510880000000
4.2671740000000
4.2661020000000
5.1865680000000
3.8567210000000
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C9 -6.6505390000000 2.5733990000000 3.2756830000000

H10 -8.2772530000000 3.8978140000000
HI1 -9.5292980000000 5.5600350000000
N12 -9.2342070000000 6.1864060000000
C13  -9.7323490000000 7.5482960000000
Cl4 -10.8456140000000 7.8363340000000
O1l5 -11.1555350000000 9.0173910000000
H16 -8.9240080000000 8.2464620000000
HI7 -10.1129060000000 7.7943530000000
H18 -11.1689130000000 5.8568800000000
N19 -11.4458070000000 6.8091260000000
H20 -8.3793950000000 1.5131450000000
H21 -7.8908370000000 2.9558560000000
H22 -6.3459630000000 4.7143240000000
H23 -5.9690940000000 4.1086300000000
H24 -6.7074380000000 1.8630220000000
C25 -5.4373740000000 2.2374380000000
H26 -4.5182610000000 2.2953010000000
H27 -5.5096980000000 1.2242420000000
H28 -5.3461850000000 2.9362290000000
C29 -10.8989010000000 2.1140360000000
H30 -10.6061210000000 2.1664340000000
H31 -10.6435410000000 1.1162840000000
H32 -11.9758400000000 2.2523730000000
C33  -12.4891260000000 7.0202030000000
H34 -12.8340620000000 6.0492400000000
H35 -12.1034160000000 7.5894560000000
H36 -13.3358220000000 7.5669170000000

Cartesian coordinates for (45)MePG-II

5.2961460000000
2.5190050000000
3.2538590000000
3.2655620000000
4.2788320000000
4.4891430000000
3.4911370000000
2.2721350000000
4.6682120000000
4.8886090000000
2.4316470000000
1.5201540000000
3.0862190000000
4.7049120000000
4.1086730000000
2.4131480000000
3.0034190000000
2.0063010000000
1.5746450000000
2.7096090000000
1.6589090000000
3.0821010000000
2.7959710000000
5.8889130000000
6.2415460000000
6.7397490000000
5.4660040000000

C1 -10.0804270000000 3.1448320000000
02-10.6428260000000 4.0358220000000

C3 -8.0247920000000
N4 -8.7824540000000
C5-7.9379440000000
C6 -8.5899800000000
07-8.9736970000000
C8 -6.6458890000000
C9 -6.5568910000000

2.2390390000000
3.2408140000000
4.3747670000000
5.7264830000000
6.0139780000000
4.1670380000000
2.6439960000000

3.7849180000000
4.4468120000000
2.6618810000000
3.4376800000000
3.8621090000000
3.5553250000000
2.4226400000000
3.0518000000000
2.8645720000000

HIO0O -7.7444620000000 4.2980230000000 4.9372200000000
H11 -8.3667720000000 6.2784170000000 5.5086330000000
N12 -8.6681440000000 6.5860490000000 4.5941800000000
CI13 -9.2587880000000 7.9030400000000 4.4720990000000
Cl14 -10.7774340000000 7.9901680000000 4.6486290000000
O1I5 -11.2999620000000 9.1148760000000 4.6636320000000
H16 -8.8108440000000 8.5681930000000 5.2129710000000
HI7 -9.0334890000000 8.3122340000000 3.4838770000000
H18 -11.0145970000000 5.9594950000000 4.7013730000000
N19 -11.4794020000000 6.8613770000000 4.7736790000000
H20 -8.2277650000000 1.2305060000000 3.0251780000000
H21 -8.3058910000000 2.2912040000000 1.6035220000000
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H22 -6.7512200000000 4.6542820000000 2.0782010000000
H23 -5.7758330000000 4.5884690000000 3.5558900000000
H24 -6.2058180000000 2.1993520000000 3.8026320000000
C25 -5.6412610000000 2.1993380000000 1.7254660000000
H26 -4.6124960000000 2.5271760000000 1.9010240000000
H27 -5.6337450000000 1.1090540000000 1.6289990000000
H28 -5.9740800000000 2.6208370000000 0.7705890000000
C29 -10.8296670000000 1.9039860000000 3.3547360000000
H30 -10.6642200000000 1.6708240000000 2.3009650000000
H31 -10.4964850000000 1.0435890000000 3.9442760000000
H32 -11.8932800000000 2.0592960000000 3.5303620000000
C33  -12.9318610000000 6.8797720000000 4.9181610000000
H34 -13.2751700000000 5.8609860000000 5.0894750000000
H35 -13.2279770000000 7.5028240000000 5.7652430000000
H36 -13.4163310000000 7.2701380000000 4.0184170000000

Additional NAMFIS analyses

In order to test the strength of the NAMFIS analyses, a series of additional NAMFIS calculations were
performed. First, the 13, 16, and 13 conformation datasets of APGA, A(4R)MePGA, and
A(45)MePGA, respectively, were resubmitted to separate NAMFIS calculations to examine how well
the NMR-derived parameters are reproduced. Second, the most populated members of each of the 6
structural motifs were similarly evaluated. The results, in terms of the differences between the
experimental and the NAMFIS calculated NMR parameters, are given in Tables S6, S7, and S8 for
APGA, A(4R)MePGA, and A(4S)MePGA, respectively. In the case of the 13, 16, and 13 member
conformer pools, the maximum differences between the experimental and predicted NOE distances and
coupling constant values are only 0.25 A and 0.93 Hz for APGA, 024 A and 0.53 Hz for
A(4R)MePGA, and 0.26 A and 0.62 Hz for A(4S)MePGA. The SSD values for each peptide are
identical to those from the original calculations with 2259, 1996, and 2485 conformers for APGA,
A(AR)MePGA, and A(4S)MePGA, respectively. In the case of the 6 member conformer pools, the
maximum deviations are slightly larger, being 0.88 A and 1.31 Hz for APGA, 0.64 A and 1.05 Hz for
A(4R)MePGA, and 0.96 A and 0.70 Hz for A(4S)MePGA. In this case, also the SSD values are
somewhat larger. These data strongly suggest that NAMFIS is capable of selecting a small collection of

very discriminating conformers from a large pool. These conformers collectively retain both the

important features of NMR-derived structure and characteristics of conformational families.
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Table S6. Comparison between the experimental and the NAMFIS calculated NOE and coupling
constant values for APGA.

. 13 member 6 member conf.
NOE’s P ergnental conf. pool pool difference
: (4) difference (A) (A)
Ala'-NH Ala'-Ho, 2.60 0.07 0.10
Ala'-NH Ala'-CH; 2.75 0.18 0.10
Ala'-NH Pro-H&® 3.81 0.09 0.88
Ala'-NH Ala’-CH; 4.12 0.05 0.81
Ala'-Ho, Ala'-CH; 2.52 0.11 0.10
Ala'-Ho, Pro-H&"™® 2.18 0.12 0.10
Ala'-Ho Pro-H&™™® 2.30 0.18 0.19
Ala'-CH; Pro-HP™® 3.70 0.25 0.40
Ala'-CH, Pro-H&® 3.14 0.17 0.17
Ala'-CH; Gly-NH 4.26 0.09 0.16
Ala'-CH; Ala’>-NH 431 0.14 0.10
Pro-Ho. Gly-NH 2.07 0.20 0.19
Pro-Ho Ala>NH 3.77 0.06 0.10
Pro-HB™™® Gly-NH 3.02 0.20 0.20
Pro-H§"® Gly-NH 3.45 0.08 0.11
Gly-NH Ala>-NH 2.61 0.07 0.16
Ala*NH Ala’-Ho, 2.48 0.05 0.02
Ala*NH Ala*-CH; 2.70 0.24 0.21
Ala>-Ho, Ala’-CH; 245 0.18 0.17
J’s

Ala'-NH Ala'-Hot 7.36 0.28 0.71
Gly-NH Gly-HoPo® 5.97 0.71 1.31
Gly-NH Gly-Ho™® 5.97 0.17 0.08
Ala>NH Ala>-Ho 6.89 0.00 0.39
Pro-Ho. Pro-HB ™® 8.26 0.25 0.12
Pro-Ho Pro-HB"™® 4.79 0.22 0.37
Pro-Hp"™® Pro-Hy"® 6.91 0.22 0.23
Pro-HB™® Pro-Hy"™® 8.09 0.71 1.16
Pro-HB"™® Pro-Hy ™® 6.00 0.93 0.37
Pro-HB™® Pro-Hy"™® 6.77 0.34 0.34
Pro-Hy"™® Pro-H&"™® 7.11 0.04 0.11
Pro-Hy"™® Pro-H&™® 5.69 0.85 0.49
Pro-Hy™™® Pro-H&F® 7.46 0.70 1.10
Pro-Hy"™® Pro-H&™™® 7.17 0.02 0.15
SSD 8.7 13.6
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Table S7. Comparison between the experimental and the NAMFIS calculated NOE and coupling
constant values for A(4R)MePGA.

. 16 member 6 member conf.
NOE’s xp ergnental conf. pool pool difference

(4) difference (A) (A)

Ala'-NH Ala'-Ho, 2.60 0.09 0.01
Ala'-NH Ala'-CH, 2.76 0.21 0.21
Ala'-NH Pro-H&® 3.55 0.10 0.12
Ala'-NH Ala’-CH; 4.44 0.04 0.64
Ala'-Ho, Ala'-CH; 2.51 0.12 0.12
Ala'-Ho, Pro-H&"™® 224 0.15 0.19
Ala'-CH; Pro-H&® 4.47 0.02 0.02
Ala'-CH; Pro-H™™® 3.12 0.14 0.10
Ala'-CH; Gly-NH 439 0.03 0.01
Ala'-CH; Ala®-NH 4.40 0.12 0.51
Pro-Ho. Pro-HB™® 2.25 0.09 0.10
Pro-Ho. Pro-HpB"™® 2.71 0.09 0.11
Pro-Ho. Pro-4-CH, 3.79 0.01 0.17
Pro-Ho. Gly-NH 2.15 0.14 0.16
Pro-Ho Ala’>-NH 3.67 0.14 0.07
Pro-Hp"™® Pro-HB"™® 1.78 0.01 0.01
Pro-Hp"™® Pro-Hy"™® 2.90 0.06 0.02
Pro-Hp'™® Pro-H&"™® 2.85 0.12 0.19
Pro-HBP® Pro-4-CH, 2.97 0.07 0.07
Pro-HB™® Pro-Hy™™® 2.36 0.04 0.04
Pro-HB™® Pro-H&"™® 3.38 0.14 0.04
Pro-HB™™® Pro-4-CH, 3.49 0.13 0.09
Pro-HB™® Gly-NH 3.17 0.13 0.03
Pro-Hy™™® Pro-H&F® 2.92 0.03 0.01
Pro-Hy"™® Pro-H&™® 2.29 0.07 0.08
Pro-Hy™™® Pro-4-CH, 2.66 0.03 0.03
Pro-Hy"™® Gly-NH 3.12 0.20 0.06
Pro-H&™™® Pro-H&™™® 1.78 0.00 0.00
Pro-H&® Pro-4-CH, 2.94 0.08 0.08
Pro-H&™™® Pro-4-CH, 3.22 0.20 0.25
Gly-NH Ala>-NH 2.72 0.11 0.24
Ala>-NH Ala’-Ho 2.47 0.05 0.02
Ala*NH Ala*-CH; 2.70 0.24 0.29
Ala®-Ho, Ala*-CH; 245 0.17 0.17

J’s

Ala'-NH Ala!-Ho 7.55 0.46 0.91
Gly-NH Gly-HoPo® 5.93 0.53 0.05
Gly-NH Gly-Ho™® 6.05 0.10 0.24
Ala’>-NH Ala’-Ho, 6.96 0.07 0.42
Pro-Ho. Pro-HB"™® 8.90 0.53 0.65
Pro-Ho Pro-HB"™® 3.02 0.45 0.45
Pro-HB"® Pro-Hy"™® 9.53 0.01 1.05
Pro-HB"™® Pro-Hy™™® 6.28 0.22 0.22
Pro-Hy™® Pro-H ™® 8.22 0.22 0.72
Pro-Hy™™® Pro-H™™® 7.48 0.07 0.11
SSD 7.9 12.3
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Table S7. Comparison between the experimental and the NAMFIS calculated NOE and coupling
constant values for A(4S)MePGA.

. 13 member 6 member conf.
NOE’s P ergnental conf. pool pool difference

(4) difference (A) (A)

Ala'-NH Ala'-Ho, 2.58 0.07 0.33
Ala'-NH Ala'-CH, 2.76 0.14 0.08
Ala'-NH Pro-H&® 3.78 0.05 0.96
Ala'-NH Ala’-CH; 3.96 0.02 0.00
Ala'-Ho, Ala'-CH; 2.52 0.11 0.11
Ala'-Ho Pro-H ™® 2.02 0.13 0.12
Ala'-Ho Pro-H™™® 2.73 0.06 0.06
Ala'-CH; Pro-HP™® 3.87 0.08 0.05
Ala'-CH, Pro-H&® 3.10 0.15 0.19
Ala'-CH; Gly-NH 431 0.15 0.01
Ala'-CH; Ala’>-NH 4.44 0.07 0.25
Pro-Ho. Pro-HpB"™® 2.78 0.24 0.26
Pro-Hot Gly-NH 2.02 0.24 0.25
Pro-Ho Ala®>-NH 3.58 0.14 0.13
Pro-HB™® Gly-NH 3.41 0.17 0.09
Pro-HB"™® Pro-H&™™® 2.65 0.22 0.19
Pro-HB™™® Gly-NH 3.12 0.19 0.48
Pro-H&™™® Pro-H&™™® 1.78 0.00 0.01
Pro-HP™® Pro-4-CH, 3.58 0.26 0.28
Pro-H&™® Pro-4-CH, 2.90 0.01 0.00
Pro-H&™® Gly-NH 3.55 0.12 0.08
Gly-NH Ala*>NH 2.50 0.03 0.07
Ala’>-NH Ala’-Ho, 2.48 0.04 0.04
Ala’>-NH Ala’-CH; 2.70 0.26 0.21
Ala’-Ho, Ala*-CH; 2.46 0.16 0.16

J’s

Ala'-NH Ala!-Ho, 7.13 0.34 0.25
Gly-NH Gly-Ho™® 5.70 0.62 0.56
Gly-NH Gly-Ho™® 6.24 0.12 0.07
Ala’>-NH Ala’-Ho 6.77 0.00 0.22
Pro-Hot Pro-H[}Pm(R) 7.38 0.41 0.45
Pro-Ho Pro-HB ™ 9.58 0.10 0.53
Pro-HB® Pro-Hy ™® 6.43 0.22 0.12
Pro-HB™® Pro-Hy ™® 11.40 0.41 0.18
Pro-Hy™® Pro-H&® 7.50 0.55 0.70
Pro-Hy"™® Pro-H&™® 10.24 0.05 0.50
SSD 9.1 14.1
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Finally, a set of calculations was done to explore the sensitivity of NAMFIS populations to variations
of the experimental datasets. Altogether 6 additional analyses were performed on the conformer pools
of 2259 (APGA), 1996 (A(4R)MePGA), and 2485 (A(4S)MePGA) structures. The results are given in
Tables S9, S10, and S11 for APGA, A(4R)MePGA, and A(4S)MePGA, respectively. The following

analyses were performed:

1. Only 17 common NOE’s + all J’s: Only those 11 interresidue and 6 intraresidue NOE’s that
are common to all three peptides were retained (see Table S3). All coupling constants were
retained.

2. No J’s: All NOE’s were retained, but all coupling constants were removed.

3. No backbone J’s: All NOE’s were retained and only backbone coupling constants were
removed.

4. No NOE’s: All NOE’s were removed, but all coupling constants were retained.

5. No intrares. NOE’s: Only intraresidue NOE’s were removed. Interresidue NOE’s and all

coupling constants were retained.
6. No interres. NOE’s: Only interresidue NOE’s were removed. Intraresidue NOE’s and all

coupling constants were retained.

The results show that the family characteristics and populations are well preserved when at least most
of the interresidue NOE’s are retained. A significant redistribution of the familial populations relative

to the original data set was observed when all NOE’s or all interresidue NOE’s were omitted. In these
cases, additional turn structures appeared that are not necessarily realistic (inverse y-turn (APGA and

A(4R)MePGA), type VIII B-turn (APGA)).

S38



Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is (¢) The Royal Society of Chemistry 2010

Table S9. Family populations from additional NAMFIS analyses for APGA.

.. only 17
. original common ’ no o ~no ~no
motif NAMFIS NOE’s + noJ’s back]oone NOE’s 1ntrarefs. 1nterr?s.
analysis all I°s J’s NOE’s NOE’s

ideal BII 373 34.5 28.2 23.5 4.4 42.2
distorted BII 9.3 18.8 5.8 154 22.7 15.0
combined PII 46.6 53.3 34.0 38.9 4.4 64.9 15.0
ideal BI 13.9 4.1 12.7 10.9 17.2 35 45.9
distorted BI 3.9 10.0 4.4 5.2 14.7 7.3
combined BI 17.8 14.1 17.1 16.1 31.9 10.8 45.9
bend II 28.8 19.1 42.8 343 7.7
bend I 4.2
combined 28.8 19.1 42.8 34.3 0.0 11.9 0.0
bends
extended 6.7 13.5 6.2 10.6 0.0 12.5 0.0
inverse y-turn 60.0 39.2
distorted BVIII 3.7
endolexo 6/7 7/6 6/7 6/7 6/5 7/5 5/5

Table S10. Family populations from additional NAMFIS analyses for A(4R)MePGA.

.. only 17
. original common ’ no o ~no 1o
motif NAMFIS NOE’s + noJ’s back]oone NOE’s 1ntrarefs. 1nterr?s.
analysis all I°s J’s NOE’s NOE’s

ideal BII 36.6 40.7 31.2 32.6 40.7 32.6
distorted BII 10.3 1.2 10.2 9.6 21.2 19.4 23.9
combined BII 46.9 41.9 41.4 4.2 21.2 60.1 56.5
ideal BI 0.5 48.1 7.6 352
distorted BI 15.9 9.2 8.0 7.9 14.5 9.8
combined BI 15.9 9.7 8.0 7.9 62.6 17.4 35.2
bend II 15.1 19.3 30.3 29.7 12.0
bend I 4.7 15.3 15.1 4.8
combined 19.8 19.3 45.6 44.8 0.0 12.0 4.8
bends
extended 17.5 29.1 4.9 5.0 0.0 10.4 0.0
inverse y-turn 16.3 34
endolexo 13/3 10/2 10/3 10/3 6/3 11/3 6/3

Table S11. Family populations from additional NAMFIS analyses for A(45)MePGA.

.. only 17
. original common ’ no o ~no ~no
motif NAMFIS NOE’s + noJ’s back]oone NOE’s 1ntrarefs. 1nterr?s.
analysis all I°s J’s NOE’s NOE’s

ideal BII 41.3 35.6 40.3 36.4 46.9
distorted BII 21.0 29.9 24.6 28.3 31.5 21.7 40.7
combined BII 62.3 65.5 64.9 64.7 31.5 68.6 40.7
ideal BI 4.0 25.5 44.2
distorted BI 8.3 8.4 7.8 8.3 5.7 15.1
combined BI 83 124 7.8 8.3 25.5 5.7 59.3
bend II 13.2 14.9 9.9 11.7 7.2
bend I 5.1 53 5.1 10.7 6.7
combined 18.3 14.9 15.2 16.8 10.7 13.9 0.0
bends
extended 11.2 7.2 12.2 10.2 324 11.9 0.0
endolexo 2/11 3/12 3/12 1/14 1/6 1/13 1/7

S39



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (¢) The Royal Society of Chemistry 2010

S40




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


