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|. General Information

Fmoc-protected amino acids and coupling agents were purchased from
NovaBiochem, and all other reagents were purchased from Aldrich and used
without further purification. Resins were obtained from Rapp Polymere.
Dichloromethane, acetonitrile, tetrahydrofuran, and methanol were purchased
from EMD; N,N-dimethylformamide was purchased from Acros. Moisture-
sensitive reactions were run under N in oven-dried glassware. Acetonitrile,
toluene, methylene chloride, and tetrahydrofuran were dried by passage over a
drying column by Innovative Technologies, Inc. NMR experiments were run on
500 or 600 MHz Varian instruments equipped with a cold probe at 25 C unless
otherwise specified. Chemical shifts reported in ppm relative to reference solvent
and coupling constants are reported in Hz. Key for multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet). NMR data was processed with
Mestranova on a MacBook Pro laptop. Optical rotations were measured using
Jasco DIP-370 polarimeter. Flash chromatography of amino acid monomers was
performed on Biotage Isolera Prime over silica gel 60. Analytical Tandem Liquid
Chromatography/Mass Spectrometry was performed on a Thermo-Finnigan LCQ
Classic equipped with a standard ESI ion trap and photodiode array detector.
Samples were ejected on a reverse phase C18 column (HA 50 x 4.6 mm CS-
0546-C158) with a 1.0 ml/min flow rate. Chiral chromatography was performed
on a Waters MicromassZQ LC/MS using a Daicel Chiralcel column (OJ-RH
2.1x150 mm 5 um) with a flow rate of 1.2 ml/min. PAMPA well analytics were
performed on a Finnigan MAT LTQ: quadrapole, using a Phenomonex synergi
2.5 um, 30 x 2.00 mm Fushion RP10 column with a 0.20 mL/min flow rate.
Analytical TLC was performed using glass UV silica plates from Agela
Techologies and a UV lamp or KMnQO, stain. Mass-directed cyclic peptide
purification was performed on the Waters MicromassZQ using an Xbridge BEH
130 Prep C18 5 um preparatory column at a flow rate of 20 ml/min. UV-directed
peptide purifications were achieved using a Shimadzu LC-8A with a C18 prep
column (250x20 mm C18 10 um) at a flow rate of 10 mL/min. MDCK-LE, HLM,
Rat data, eLogD, and EPSA were acquired by Pfizer, Inc as described below.
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II. SYNTHETIC PROCEDURES AND PHYSICAL PROPERTIES OF
COMPOUNDS

Synthesis of Fmoc-Nme-leucine’

A

Fmoc . OH Fmoc. ; OH
N N
Me O and Me O
MW = 367.44

Fmoc-Leu-OH (5.10 g, 14.4 mmol), paraformaldehyde (5.0 g), and
camphorsulfonic acid (0.15 equiv, 0.5 g, 2.24 mmol) were dissolved in toluene
(200 mL) in a 500 mL round bottom flask and heated to 160°C in a stark
apparatus for ~1.5 hours until only 30 mL of solution remained. The solution was
cooled to room temperature, diluted with ethyl acetate (50 mL) and filtered. The
filtrate was evaporated under reduced pressure, yielding a colorless oil. The
crude oil was dissolved in 1:1 dichloromethane:trifluoroacetic acid (10 mL) and
triethylsilane (3 mL, 18.6 mmol) was added. The solution was stirred overnight at
room temperature. Upon completion, the solution was evaporated under reduced
pressure and flash purified to yield an orange-white solid. A mixture of cis/trans-
amide rotomers was observed in the NMR. Mass: 4.77 g, 12.98 mmol. yield:
90.1%, Rf (3:1 EtOAc:Hex) = 0.32.

(S): [a]o®® = -20.8 (c 1.6, DCM), ee = > 98% Chiral RT = 5.75 min

(R): [a]o®® = 24.2 (c 1.6, DCM), ee = > 98% Chiral RT = 8.26 min

'H NMR (500 MHz, CDCls) § 10.04 (s, 1H), 7.77 (d, J = 7.6 Hz, 1H) and 7.76 —
7.72 (m, 1H) integrate together for 2H, 7.61 (t, J = 6.5 Hz, 1H) and 7.58 — 7.54
(m, 1H) integrate together for 2H, 7.41 (t, J = 7.6 Hz) and 7.38 — 7.27 (m, 3H)
integrate together for 4H, 4.95 (dd, J = 8.6, 7.2 Hz, 0.6H) and 4.62 (dd, J = 10.7,
5.9 Hz, 0.4H) integrate together for 1H, 4.48 (qd, J =10.8, 6.7 Hz, 2H), 4.26 (dt,
J=30.2, 6.7 Hz, 1H), 2.88 (s, 2H) and 2.86 (s, 1H) integrate together for 3H,
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1.77 (dd, J = 8.4, 6.5 Hz, 1H), 1.67-1.43 (m, 2H) 0.97 (dd, J = 12.3, 6.5 Hz, 4H)
and 0.89 (d, J =6.6 Hz, 1H) and 0.76 (d, J = 6.5 Hz, 1H) integrate together for
6H.

3C NMR (126 MHz, CDCls) § 177.81, 157.30, 143.92, 141.4, 127.81, 127.19,
125.11, 120.09, 67.95, 56.83, 47.40, 37.33, 30.48, 24.98, 23.35, 21.37. Only the

major isomer reported

LCMS (ESI) m/z: 368.47 (expected: 367.18 + H)

Vinylogue Synthesis

Synthesis of Fmoc-leucinol?

A

Fmoc . OH Fmoc\N/:\/OH
and H

Iz

MW = 339.43

Fmoc-Leu-OH (5.0 g, 14.7 mmol) was dissolved in dry THF (100 mL) under inert
atmosphere at room temperature. Carbonyldiimidazole (1.3 equiv, 2.9 g, 18.0
mmol) was added to the solution and allowed to stir for 20 minutes. The solution
was cooled to 0 °C and sodium borohydride (1.6 equiv, 0.87 g, 0.23 mmol) was
added slowly with 50 mL cold water. The reaction was stirred for 30 minutes
determined complete by TLC. The reaction was quenched with 5% citric acid (10
mL) and the aqueous layer was extracted with ethyl acetate (3 x 50 mL) and
evaporated onto silica. The compound was flash purified on a 100 g column with
an ethyl acetate-hexanes 10-100% gradient, yielding a fluffy white solid (3.79 g,
10.3 mmol, 73% yield). Rf (3:1 EtOAc:Hex) = 0.44.

(S): [a]p®® =-17.11 (c 1.9, DCM), ee = > 98% Chiral RT = 5.18 min
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(R): [a]o® = +18.11 (c 1.5, DCM), ee = > 98% Chiral RT = 6.32 min

IH NMR (500 MHz, CDCls) § 7.76 (d, J = 7.5 Hz, 2H), 7.59 (d, J = 7.4 Hz, 2H),
7.40 (t, J = 7.4 Hz, 2H), 7.31 (t, J = 7.4 Hz, 2H), 4.83 (d, J = 7.6 Hz, 1H), 4.49 —
4.42 (m, 2H), 4.21 (t, J = 6.5 Hz, 1H), 3.78 (s, 1H), 3.67 (s, 1H), 3.51 (s, 1H),
2.27 (s, 1H), 1.64 (dt, J = 12.4, 6.2 Hz, 1H), 1.34 (m, 2H), 0.93 (m, 6H).

3C NMR (126 MHz, CDCls) § 156.89, 144.01, 141.47, 127.80, 127.17, 125.13,
120.09, 66.65, 66.11, 51.49, 47.47, 40.55, 24.90, 23.18, 22.27.

LCMS (ESI) m/z: 340.43 (expected: 339.18 + H)

Synthesis of Fmoc-leucinal

A

Fmoc o] Fmoc. , A @)
N N

H and
MW = 337.41

Fmoc-L-leucinol (1.69 g, 5.0 mmol) was dissolved in dry DCM (50 mL) under
inert atmosphere and cooled to 0 °C for the addition of Dess-Martin
Periodinane®* with dry workup (1.2 equiv, 2.54 g, 6.0 mmol). The reaction was
incomplete after 3 hours and allowed to stir overnight. An agueous solution of
10% sodium thiosulfate and 5% sodium bicarbonate (20 mL) was added and
stirred for 30 minutes. The aqueous layer was extracted with DCM (3 x 50 mL),
and the pooled organic layers were back-extracted with water (50 mL), brine (50
mL), dried with MgSO4, and filtered through a plug of celite to yield a clear oil
(1.43 g, 4.2 mmol, 84% yield). Rf (1:3 EtOAc:Hex) = 0.43.
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(S): [a]o® = + 9.1 (c 1.5, DCM), ee = > 98% assumed regarding subsequent
product
(R): [a]o® = -10.9 (c 1.6, DCM), ee = > 98% assumed regarding subsequent

product

'H NMR (500 MHz, CDCl3) § 9.58 (s, 1H), 7.77 (d, J = 7.6 Hz, 2H), 7.60 (d, J =
5.9 Hz, 2H), 7.40 (t, J = 7.3 Hz, 2H), 7.32 (t, J = 7.4, 2H), 5.22 (s, 1H), 4.45 (d, J
= 6.8 Hz, 2H), 4.33 (dg, J = 8.5, 4.7 Hz, 1H), 4.23 (t, J = 6.8 Hz, 1H), 1.82 — 1.64
(m, 3H), 1.42 (ddd, J = 14.0, 9.3, 5.2 Hz, 1H), 1.03 — 0.91 (m, 6H).

3C NMR (126 MHz, CDCls) § 199.82, 156.29, 143.92, 141.45, 127.85, 127.19,
125.14, 120.12, 67.06, 58.92, 47.34, 38.19, 24.76, 23.21, 21.99.

LCMS (ESI) m/z: 338.48 (expected: 337.17 + H)

Synthesis of Fmoc-leucine vinyl tert-butyl ester>®

Fmoc N . O\I/ Fmoc\N/\)\[rO\|/
H H O and H H (0]

MW = 449.26

Fmoc-leucinal (0.26 g, 0.75 mmol) was dissolved in dry DCM (10 mL) in an oven-
dried 100 mL round bottom flask under nitrogen. tert-butyl ester ylide (2.0 equiv,

0.59 g, 1.5 mmol) was added and the solution was stirred for 1.5 hours when the
reaction was determined complete by TLC. The reaction mixture was evaporated

onto silica gel and flash purified on a 5-40% EtOAc:Hexanes gradient on a 25 g
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column. The purified product was a colorless oil (0.26 g, 0.58 mmol) recovered in
77.2% yield. Rf (1:3 EtOAc:Hex) = 0.57.

(S): [a]o®® =-1.8 (c 1.7, DCM), ee = > 98% Chiral RT = 8.13 min

(R): [a]o® = +2.6 (c 5.3, DCM), ee = > 98% Chiral RT = 9.06 min

'H NMR (500 MHz, CDCl3) § 7.76 (d, J = 7.5 Hz, 2H), 7.58 (d, J = 7.4 Hz, 2H),
7.40 (t, J = 7.5 Hz, 2H), 7.31 (t, J = 7.6, 2H), 6.39 (d, J = 8.8 Hz, 1H), 4.79 (d, J =
8.5 Hz, 1H), 4.56 (ddd, J = 8.8, 8.4, 7.7 Hz, 1H), 4.45 (dd, J = 10.7, 6.9 Hz, 1H),
4.37 (dd, J = 10.8, 6.7 Hz, 1H), 4.25 — 4.18 (m, 1H), 1.92 (s, 3H), 1.61 (g, J = 7.8,
6.8 Hz, 1H), 1.54 — 1.44 (m, 9H), 1.35 — 1.27 (m, 2H), 1.00 — 0.79 (m, 6H)

13C NMR (126 MHz, CDCl3) § 167.29, 155.79, 144.00, 141.41, 140.30, 130.64,
127.75, 127.12, 125.10, 120.05, 80.60, 66.63, 47.40, 44.37, 28.19, 24.68, 22.88,
22.49, 12.97.

LCMS (ESI) m/z: 450.56 (expected: 449.26 + H)

Synthesis of Fmoc-leucine vinyl acid’

Fmoc N = OH Fmoc\N%(OH
H H 0

O and
MW = 393.48

Fmoc-L-Leucine Vinyl tert-butyl ester (0.26 g, 0.58 mmol) was dissolved in dry
DCM (4 ml) in a 25 mL round bottom flask. Trifluoroacetic acid (2 mL) was added
and the reaction was stirred at room temperature for 30 minutes until determined

complete by TLC. The reaction was diluted in 10 mL DCM and evaporated under

S8



reduced pressure to remove residual TFA. The product was recrystallized from
DCM/Hexanes to yield a white solid (0.11 g, 0.28 mmol, 48% yield). Rf = 0.48
(3:1 EtOAC:Hex).

(S): [a]o® = +2.6 (c 0.9, MeOH), ee = > 98%. Chiral RT = 3.75 min

(R): [a]o® = -4.4 (c 1.9, MeOH), ee = > 98%. Chiral RT = 5.93 min

'H NMR (600 MHz, CDCl3) § 7.74 (d, J = 7.5 Hz, 2 H), 7.56 (d, J = 7.3, 2H), 7.38
(t, J = 7.4 Hz, 2H), 7.29 (t, J = 7.3, 2H), 6.56 (d, J = 9.2, 1H), 4.69 (d, J = 8.1 Hz,
1H), 4.54 (dt, J = 16.0, 8.1 Hz, 2H), 4.46 — 4.35 (m, 2H), 4.19 (t, J = 6.6 Hz, 1H),
1.94 (s, 2H), 1.59 (dd, J = 13.3, 6.5 Hz, 2H), 1.48 (dt, J = 14.2, 7.3 Hz, 1H), 1.31
(dt, J = 13.7, 6.9 Hz, 1H), 0.92 (dd, J = 10.6, 6.6 Hz 5H), 0.79 (m, 1H)

13C NMR (126 MHz, CDCls) § 172.90, 155.82, 143.98, 141.48, 127.83, 127.19,
125.12, 120.11, 66.73, 47.96, 47.44, 44.02, 24.74, 22.88, 22.51, 12.62

LCMS (ESI) m/z: 394.43 (expected: 393.19 + H)

Synthesis of tert-Butyl ester phosphorane ylide®

PhSP;\WO\{/
o)

tert-Butyl-2-bromopropanoate (1.26 g, 6.02 mmol) and triphenyl phosphine (1.0

MW = 390.45 exact mass =390.17

equiv, 1.57 g, 6.02 mmol) were dissolved in 7.5 mL of dry ACN, flushed with
Nitrogen, and stirred at room temperature with 3 A molecular sieves for 18 hours.
The ACN was evaporated under reduced pressure and Toluene was added to
crash out a white precipitate. The toluene was then decanted off and the white
solid was dissolved in 30 ml DCM and transferred to a separatory funnel. A 30

mL solution of 10% NaOH was added to the funnel, shaken, and the organic
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layer immediately turned yellow. The organic layer was collected. The aqueous
layer was washed once with 30 mL DCM. The DCM layers were pooled and back
extracted once with 10 mL H,O, then dried over MgSOQ,, filtered and evaporated,
giving the ylide as a yellow solid in 28% yield. The crude was carried on to
subsequent reactions. Comparable alternative syntheses using toluene solvent

are outlined in Table S1.

'H NMR (500 MHz, CDCl3) & 7.64 — 7.58 (m, 6H), 7.52 (td, J = 7.3, 1.7 Hz, 3H),
7.47 - 7.41 (m, 6H), 1.56 (d, J = 14.0 Hz, 3H), 0.99 (s, 9H)

13C NMR (126 MHz, CDCls) 8 133.72, 131.60, 128.41, 28.73, 12.68.

Table S1: Synthesis of tert-Butyl ester ylide

Equiv. Time Temp 3A Purity
Rxn  Solvent TPP (h) (°C) Sieves Yield (1HNMR)

1 toluene 1 18 70 No 63% 50%
2 toluene 1 18 25 No 0% -
3 toluene 1 18 25 Yes 0% -
4 toluene 1 18 70 Yes 59% 90%
5 toluene 1.2 114 25 No 16% 98%
6  acetonitrile 1 18 25 Yes 28% 95%

All reactions run with 6.02 mmol of tert-Butyl 2-bromopropanoate at 0.8 M in 7.5
ml dry solvent.

Statine Synthesis

Fmoc-(R,R)-Leu-statine and Fmoc-(S,S)-Leu-statine
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MW = 397.46
Synthesized as described by Cadicamo et al.®

'H NMR (600 MHz, CDCls) § 7.75 (d, J = 7.6 Hz, 2H), 7.58 (dd, J = 7.5, 4.4 Hz,
2H), 7.54 (dd, J = 15.9, 7.5 Hz, 1H), 7.38 (q, J = 9.6, 8.6 Hz, 2H), 7.30 (t, J = 7.6
Hz, 2H), 5.81 (d, J = 10.4 Hz, 0.3H), 5.13 (d, J = 9.7 Hz, 0.7H), 4.64 (ddd, J =
44.8,10.7, 4.8 Hz, 0.8H), 4.49 - 4.39 (m, 1.7H), 4.19 (t, J = 6.6 Hz, 1H), 4.06 -
3.98 (m, 0.8H), 3.78 - 3.72 (m, 0.3H), 3.68 (tdd, J = 9.6, 5.1, 2.1 Hz, 0.8H), 3.09
(td, J = 9.9, 4.9 Hz, 0.3H), 2.51 (d, J = 6.3 Hz, 1.62H), 2.15 (d, J = 9.3 Hz, 0.2H),
2.12 (d, J = 9.2 Hz, 0.2H), 1.88 - 1.81 (m, 0.3H), 1.59 (ddt, J = 12.2, 8.5, 6.1 Hz,
0.8H), 1.52 (ddd, J = 14.7, 9.7, 5.4 Hz, 0.9H), 1.40 (dt, J = 13.5, 6.8 Hz, 0.4H),
1.31 (ddd, J = 13.7, 8.7, 4.7 Hz, 1.2H), 1.12 (ddd, J = 13.8, 8.5, 5.1 Hz, 0.3H),
0.90 (dd, J = 6.5, 3.3 Hz, 5H), 0.73 (d, J = 6.6 Hz, 1H), 0.55 (d, J = 6.6 Hz, 1H).

Multiple conformations corroborated by Konno et al.*

(S,S): [0]o® = -24.43 (c 1.5, DCM), >98% ee Chiral RT = 6.71 min
(R,R): [0]o® = 35.12 (c 1.5, DCM), > 98% ee, Chiral RT = 7.97 min

LCMS (ESI) m/z: 397.82 (expected: 397.19 + H)

Macrocycle Synthesis

Resin Loading
Fmoc-NMe-Leu-OH was loaded onto 2-chlorotrityl chloride PS resin from
Anaspec with 4.0 eq of DIPEA in dry DCM achieving calculated loading values of

0.9 mmol/gram of resin.
Linear SPPS

All cyclic peptides were synthesized on the solid phase using standard SPPS

methods, starting from the appropriate Fmoc-protected N-methylated leucine
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(position 6) linked to 2-chlorotrityl chloride resin through the carboxylic acid.
Fmoc was deprotected with 2% DBU in DMF for 30 min at room temperature.
The resin was washed with DMF (3x), DCM (3x), and DMF (3x) following
deprotections as well as couplings. Peptide coupling was accomplished with
incoming Fmoc-protected amino acid (1.5 eq), HOAT (1.5 eq), HATU (1.5 eq),
DIPEA (2 eq) in DMF. The reactions were agitated 1 to 2 h at rt. Statine residues

were coupled without hydroxyl protection®.

Solution Phase Cyclization

Linear peptide was cleaved from the resin with 1% TFA in DCM then evaporated
under reduced pressure. Linear peptide was diluted in a solution of 1:1 THF:ACN
at a concentration of approximately 0.5 mg/mL to prevent polymerization.
Cyclization was achieved with PyBOP (3 eq), HOAT (3 eq), and DIPEA (4 eq)
overnight. Use of COMU™ (1.2 eq) and DIPEA (1.5 eq) led to complete
cyclization after 30 minutes, but side-products co-eluted with our desired
macrocycles. Cyclic product was purified my reverse phase HPLC mass-directed

fractionation.

Kinetic Solubility

Solubility was determined by titrating a 60 [IM DMSO stock solution of peptide
with PBS (pH = 7.4) while maintaining a DMSO concentration of < 1%. A 1 uL
aliquot of stock solution was added to 100 uL PBS and sonicated. If solid was
present, additional aliquots of 50 uL PBS were added and sonicated until no solid

remained.
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lll. PERMEABILITY

Parallel artificial membrane permeability assay'? to determine passive
membrane diffusion rates of individual compounds. A 96-well donor plate
with 0.45 um hydrophobic Immobilon-P membrane supports (Millipore) and a 96-
well Teflon acceptor plate were used in the PAMPA. A 1% (w/v) solution of
lecithin in dodecane was prepared and sonicated for 5 minutes prior to use. The
dodecane lecithin solution (5 uL) was carefully applied to the membrane supports
in the wells of the donor plate, with care being taken not to touch the pipet tip to
the membrane. The acceptor plate was prepared by adding 300 uL of 5%
DMSO/PBS (pH 7.4) to each well. The donor wells were prepared by adding 150
pL of each cyclic peptide solution (10 uM in 5% DMSO/PBS at pH 7.4) to the
wells in quadruplicate. The donor plate was then placed on top of the acceptor
plate so the artificial membrane was in contact with the buffer solution below. A
lid was placed on the donor well, and the system was covered with a glass
evaporating dish and left for 5 hours at room temperature. A wet paper towel was
placed on the inside of the chamber to prevent evaporation.

Once the assay was complete, a sample from each well (50 uL) was diluted in a
10 uM solution of H,N-Tyr(Ot-Bu)-CO,H in 1:1 ACN:H,0 (50 pL), then 20 uL was
injected into the LC-MS. Acceptor and donor well concentrations were measured
by LC-MS (Thermo LTQ) using selected ion monitoring (SIM) mode to detect the
parent masses of both the analyte and the internal standard. Analyte-to-standard
peak area ratios from the TIC detector were calculated and used to determine
relative concentrations in both donor and acceptor wells. These ratios were then
used to calculate an equilibrium value adjusted for retention (Eg):

Er= (RAVA + RDVD)/VA +Vp
Where R, is the analyte-to-standard peak ratio of the acceptor, Va is the volume

of the acceptor (cm?), Rp, is the analyte-to-standard peak of the donor, and Vp, is
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the volume of the donor.

Transmittance percentage (%T) was then calculated for each sample:
%T = (Ra/ER) x 100

The %T values were converted into time-independent P, values:

Pe = [(Va X VD)/(VoXx A X 1)] X In(1-(%T/100))

Where V, is the total volume (cm?®), A is accessible filter area of the membrane
(0.24 cm?), and t is the incubation time (s). Average %T and P values were
calculated for each compound from at least three data points excluding extreme
outlying permeability values. Standard deviations were calculated for the average
values. Because percent recovery is accounted for in the Eg, we can assume no
compound loss in the calculation and it holds true that apparent permeability (P,)
and effective permeability (P.) values are equivalent.™

To calculate membrane/plate retention of each compound:
%R = ([(Ra*Va)+(Ro*Vb)]/(Vo*Rpo))*100)

Where %R is the percent recovery and Rpg is the initial analyte-to-standard ratio

in the donor well.

In Vitro Permeability. Cell permeability was determined using MDCK-LE cells
(Pfizer, Inc., Groton, CT). MDCK-LE cells were generated in house as a
subclone of Madin-Darby Canine Kidney wild-type (MDCK-WT) cells that
displayed low expression of endogenous P-glycoprotein (approximately 1-2% of
MDCK-WT cells, based on mRNA level). Cells were cultured in minimal
essential medium [J with supplements and passaged when 70-80% confluent.
Cell monolayer flux studies were conducted five days after seeding in 24-well
transwell inserts (MDCK-LE in 1.0 [Jm pore size (Becton Dickinson, Cowley, UK))

at 4.2 x 10* cells/cm?. In the MDCK-LE assay, donor and acceptor solutions
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were prepared from HBSS containing HEPES at 20 mM, pH 7.4. Stock solutions
of test compounds were prepared at 10 mM in DMSO and used to prepare donor
solutions of 2 mM compound in 0.5% (v/v) DMSO. Apparent permeability (P app)
was determined in apical to basolateral (AB) direction in triplicate by incubating
with compound for 2 h at 37 °C. Samples of the medium were analyzed using
the LC-MS/MS method above. Pap, values were calculated according to the
equation P4pp = (Q/t) X 1/C, X 1/A), where Q is the sampled concentration in the
acceptor compartment, t is the incubation time, C, is the initial concentration in
the donor compartment, and A is the area of the filter of the trans-well plate.

For compound 6, the initial MDCK-LE flux measured was 2.0 x 10° cm/s,
which was significantly lower than the expected permeability based on its high
PAMPA permeability. We re-assayed 1, 4, 5, 6, 12, 13, 14 in MDCK-LE cells
using plates designed to minimize nonspecific binding, with 0.4% BSA and
protease inhibitor, and low-binding tips, and found the permeability to be similar
except for 6, which showed a greater than 2-fold improvement in permeability.
Compound 5, which had low permeability in the MDCK-LE system (1.4 x 10°®
cm/s), had virtually identical permeability when the assay was re-run using low-

binding plates (1.3 x 10° cm/s).

Rat Pharmacokinetic Studies. Rat studies were done at BioDuro,
Pharmaceutical Product Development Inc. (Beijing, PRC); animal care and in
vivo procedures were conducted according to guidelines from the BioDuro
Institutional Animal Care and Use Committee. Jugular vein-cannulated male
Wistar-Han rats (221-278 g), obtained from Vital River (Beijing, China) were used
for these studies. All animals were housed individually. All orally dosed animals
were fasted overnight before dosing and fed after collection of the 4 h blood
samples, with access to food and water ad libitium. For intravenously dosed
animals access to food and water was provided ad libitium. Compound 4 was
administered intravenously (i.v.) via the tail vein of rats (n=3) over 30 s at 1.0

mg/kg, respectively, and serial blood samples were collected before dosing and
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at 0.033, 0.083, 0.25, 0.5, 1.0, 2.0, 4.0, 7.0 and 24 h after dosing. For the i.v.
study, 4 was administered as a solution in 10% propylene glycol:5% Tween
80:85% 20 mM sodium phosphate buffer (pH 7.4). For oral (p.o.) studies, male
Wistar-Han rats (n=2) were administered compound 4 at 5 mg/kg as a
suspension in 25% PEG400:75% water. Blood samples were taken before p.o.
administration, and then serial samples were collected at 0.083, 0.25, 0.5, 1.0,
2.0, 4.0, 7.0 and 24 h after dosing. Blood samples from the pharmacokinetic
studies were centrifuged at 3000 g for 10 min at 4 °C to generate plasma. All
plasma samples were kept frozen until analysis. Aliquots of plasma (50 uL))
were transferred to 96-well plates, and acetonitrile:methanol (1:1) (200 uL)
containing terfenadine as an internal standard (5 ng/mL) was added to each well.
Samples were vortexed for 1 minute, followed by centrifugation for 15 minutes at
~2000 x g. Supernatants were removed and diluted in 2 volumes of water
containing 0.1% formic acid. The samples were analyzed by liquid
chromatography tandem mass spectrometry (LC-MS/MS), and concentrations of

4 in plasma were determined by interpolation from a standard curve.

LC-MS/MS Methodology. Plasma samples from the pharmacokinetic studies
were prepared as described above, and 2 [1L were injected into the LC-MS/MS
for analysis. The HPLC system consisted of two Shimadzu LC-20AD pumps
(Columbia, MD) and a CTC PAL autosampler (Leap Technologies, Switzerland).
The column used was Kinetix C18 (30 x 3.0 mm, 2.6 [J) (Phenomenex, Torrance,
CA). Mobile phase A consisted of 5 mM ammonium acetate and 0.05% formic
acid in water, and mobile phase B consisted of methanol with 0.1% formic acid.
The flow rate was 0.7 mL/min. The initial mobile phase composition was 15% B
and remained at 15% B for 0.4 min to equilibrate the column. The composition
was ramped to 95% B over 2.0 min and held at 95% B for an additional 0.8 min.
The mobile phase was then returned to initial conditions in 0.1 min. The total
analysis time was 3.5 min.. The HPLC system was interfaced to a Sciex API

4000 mass spectrometer (Applied Biosystems, Foster City, CA), and was
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equipped with a Turbolonspray ionization source operating in positive ion mode.
Ultrahigh purity nitrogen gas was used as the nebulizing and turbo gas. The
temperature of the turbo gas was set at 500 °C. The ion spray voltage was set at
4500 v. Multiple reaction monitoring (MRM) was utilized to monitor 4 (m/z 793.6
—100.2) and the internal standard, terfenadine (472.4 — 436.4).

Pharmacokinetic Data Analysis. Plasma concentration-time profiles were
analyzed using non-compartmental method in Watson LIMS v7.4 (Thermo Fisher
Scientific, Waltham, MA). Plasma clearance (CL,) was calculated as the i.v.
dose divided by the area under the plasma concentration-time curve from zero to
infinity (AUCy..). AUCo.1iast Was calculated by the linear trapezoidal rule. The
terminal slope (ke|) of the In(concentration) versus time plot was calculated by
linear least-squares regression and the ty», was calculated as 0.693 divided by
the absolute value of the slope. AUC... is the sum of AUCq.tjast and Ciasi/Kel,
where Cia; is the concentration in the latest measurable time point. The steady
state volume of distribution (V4ss) was determined using non-compartmental
analysis as follows: Vgss = (i.v. dose x AUMC)/(AUC)?, where AUMC is the total
area under the first moment of the drug concentration-time curve from time zero
to infinity. The maximum plasma concentration (Cnax) observed after p.o. dosing
and the time at which it was observed (Tmax) Were determined directly from the
individual plasma time profiles. The relative bioavailability (F) of the p.o. dose
was calculated by using the following equation: F = AUCq.. ™ / AUCg. """ X

Dose "'/ Dose P°.
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Figure S1. Plasma concentration-time profiles of 4 following i.v. (1 mg/kg, n=3)
and p.o. (5 mg/kg, n=2) administration to male Wistar-Han rats. The error bars

represent the range of values at each time point.

IV. NMR SPECTROSCOPY AND STRUCTURE DETERMINATION

All NMR spectra were recorded at 298 K on a 600 MHz Varian spectrometer
equipped with a 5 mm inverse detection probe. Spectra were referenced to
residual solvent proton and carbon signals (6H 7.26, 6C 77.16 for CDCls3), and
were processed and analyzed using MestReNova (Mestrelab) on a Macbook Pro
laptop computer. CP-PKs 1, 4, 5, 6 and 14 were fully assigned. Assignment of
resonances for each amino acid residue was accomplished by employing *H,
13C, gCOSY, HSQC, HMBC, and TOCSY experiments. Each residue was
assigned using *H and TOCSY chemical shifts and confirmed through COSY and
HSQC cross-peaks. Assembly of these residues to assign the final cyclic
structure was accomplished by considering long-range HMBC correlations from
a-protons and NMe-protons of NMe-amino acids to adjacent carbonyl carbons;

NH protons, a-protons, and y-protons of y-amino acids to adjacent carbonyl
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carbons; and a-proton, y-proton, and NH proton NOESY correlations between
adjacent amino acid residues. NOESY experiments were performed with a
mixing time of 600 ms, d1 of 1.5 s, nt of 8, ni of 200, and ss of 32. NOE build-up
curves were constructed for 4 and 14 to verify that the NOEs were in the linear
range. NOESY correlations were documented for all available signals, and
converted to interproton distances. This was accomplished by first normalizing
the 2D-NOESY crosspeak volume integrals to the average volumes of their
respective diagonal cross-peaks in both dimensions. Then the diagonal-
normalized volumes were converted to interproton distances using the following

formula:
Ryx = Ryef (Irefllx)ll6

Where Ry is the variable interproton distance, Iy is the variable integration, Ry is
a reference interproton distance, and | is a reference integration. The geminal

a-protons of the statine monomer were used as a distance reference of 1.73 A.

V. COMPUTATIONAL MODELING

For the 14 members of the virtual library selected for synthesis, the potential
energy landscape in both implicit water and chloroform was exhaustively
sampled with the macrocycle sampling module in PLOP™. Each CP-PK was built
from its sequence six times, each time starting from a different residue. For each
of these starting sequences, 36 independent PLOP runs were performed, where
each run corresponded to a different selection of the midpoint atom along the
macrocycle backbone. During a single PLOP simulation, the CP-PK was cleaved
at the midpoint, yielding two branches that were independently sampled along all
backbone torsions. The resolution for dihedral sampling scaled adaptively from
120° to 5°, as required for satisfying closure conditions. Standard phi and psi

torsions were sampled based on allowed Ramachandran populations. Branch
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conformations that met closure conditions at the midpoint were retained. These
structures were clustered by k-means according to backbone torsion; the lowest
energy representative was retained for each cluster. Side chains were sampled
along all freely rotatable bonds using a 10° resolution. Finally, the retained
conformations were subjected to a Truncated Newton minimization. A minimum
output of 50 unique conformations was required from each run. Conformations
within 5 kcal/mol and 10 kcal/mol of the lowest energy structure in chloroform
were retained for comparison to NMR data.

Solution Structures

DISCON 3.0a'®, an implementation of the NAMFIS!’ methodology using the
Janocchio software platform®®, was used to fit the low-energy conformations (5 or
10 kcal/mol from the global minima) generated by PLOP to the NMR data. 100
runs were performed for cluster levels between 1 and 20 to identify the relative
contribution of each conformation to the NMR data (Table S4). Clusters with the
lowest total error were selected as the representative population ensemble for
each compound. Except for 14, the resulting conformer clusters were consistent
with the cis/trans rotamers about all amides observed by NOE crosspeaks and
proline *CB-*Cy shift differences (Table S3). Filtering of conformations
generated by PLOP for compounds 1, 4, 5, 6, and 14 using a 5-kcal/mol energy
cut-off from the global minimum vyielded initial sets of 11, 32, 15, 18, and 10
structures, respectively. Hierarchical clustering in DISCON was used to select
representative conformations with a maximal cluster number of 15. Clustering
analyses demonstrated that binning conformations into more than 15 clusters did
not improve discrimination of additional conformers with high reproduction of the
NMR variables. In order to satisfy the cis-amide restraint about the MelLeu3-
MeLeu4 amide bond of 14, we employed a cutoff of 10-kcal/mol, resulting in 244
structures and up to 50 clusters. The solution total error for the ensemble of 4

had lower error than either of its individual conformers.
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Table S2. DISCON Best-fit Conformer Output

Conformer RMS error Population of
(A) Conformer
1 13 100%
4a 1.1 48%
4b 11 52%
5 0.9 100%
6 2.6 100%
14 1.1 100%

Table S3. NMR-derived Amide Conformational Restraints

Amide Isomers

L3-L4oE) L6-P1pr e ey
cpd
1 1.61A cis 27.4,245 trans
4 - trans 25.0,26.9 trans
5 - trans 24.6,27.5 trans
6 149A  cis 28.9,24.8 trans
14 1.68 A cis 25.3,24.9 trans
1 NMR Jpnecar) DISC%N Conformer
(HN-CaH)

cpd NH2 NH5 NH2 NH5

1 9.4 8.9 10.9 5.6

4a 9.7 8.2 10.9 10.9

4b “ e “ e 53 10.9

5 9.4 8.8 10.9 4.1

6 7.5 9.8 53 10.4

14 10 9.8 5.9 10.8

NMR-derived conformational restraints. J-coupling was observed in *H
NMR and cis/trans amides were observed via NOESY and proline **Cp-
13Cy shifts™.
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Table S4. Comparison of NOESY Crosspeak-generated input and

Computational Model output Interproton Distances

Macrocycle 1

Reference pair NOE-Calculated 1 Distance Difference (A)
Distance (A) (A
Sta5NH L4b' 3.09 3.72 0.63
L4Nme 3.13 2.7 -0.43
L4a 2.16 3.35 1.19
L3a 2.63 4.28 1.65
Sta2NH L6b' 2.68 5.33 2.65
Ply' 3.45 3.56 0.11
P1d' 3.1 3.14 0.04
L3a L4a 1.61 2.03 0.42
L4a Sta2y 3.54 4.81 1.27
L6a P1d" 2.03 2.34 0.31
P1d' 2.02 2.34 0.32
L6Nme L6b 2.47 2.33 -0.14
Staba' 2.28 4.08 1.8
L3Nme L3b’ 2.69 2.52 -0.17
Sta2a' 2.2 2.87 0.67
L4ANme L4b' 1.1 2.39 1.29
Sta2a' 4.7 7.16 2.46
Staba' 3.59 7.09 3.5
Pib' P1b" 1.72 1.76 0.04

Macrocycle 4

Reference Pair

Sta2NH L6Nme
Pid
Pla
L6a
P1b'
Sta2a'
P1ly"
Sta5NH L6Nme
L4a
L4a Staba"
L3a L4ANme
Sta2a"
Staza’

NOE

Distance (A)
3.51

3.61
241
4.66
3.97
4.15
4.01
3.25
2.17
4.92
2.1
4.21
4.64

4a Distance Difference 4b Distance  Difference
A A A A
5.0 1.49 4.7 1.19
3.3 -0.31 5.0 1.39
3.4 0.99 2.3 -0.11
3.4 -1.26 5.1 0.44
4.0 0.03 4.4 0.43
3.1 -1.05 2.4 -1.75
3.1 -0.91 5.0 0.99
4.6 1.35 4.3 1.05
2.7 0.53 2.7 0.53
4.8 -0.12 5.0 0.08
2.4 0.3 2.4 0.3
4.7 0.49 4.6 0.39
4.8 0.16 5.3 0.66
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Sta2b 4.44 6.1 1.66 5.5 1.06
L6a Pid' 2.14 2.0 -0.14 2.3 0.16
P1d" 2.25 2.2 -0.05 2.5 0.25
L6Nme 3 3.7 0.7 3.7 0.7
Pla Sta2a" 4.96 4.1 -0.86 4.4 -0.56
Sta2y 5.2 5.2 0 2.6 -2.6
L4Nme L4b" 2.46 2.1 -0.36 2.2 -0.26
L6Nme Staba' 251 2.1 -0.41 2.7 0.19
L3Nme P1b' 3.47 7.4 3.93 8.1 4.63
Sta2a' 2.45 2.4 -0.05 2.4 -0.05
Staba' Staba" 1.71 1.7 -0.01 1.7 -0.01
Sta2a' Sta2" 1.72 1.7 -0.02 1.7 -0.02
Macrocycle 5
Reference Pair NOE 5 Distance Difference
Distance (A) A A
Sta2NH Prolb 3.19 3.1 -0.09
sta2a 2.54 2.7 0.16
prola 2.09 3.5 1.41
StabNH Staba 2.67 2.3 -0.37
Leuda 1.96 2.1 0.14
Leu3a Sta2a 3.64 4.6 0.96
Leuba staba 2.52 4.4 1.88
Prold 2.04 2.4 0.36
Prola Ply 2.02 3.2 1.18
P1ly' 2.45 4.0 1.55
Ply Ply' 1.73 1.8 0.07
Macrocycle 6
Reference Pair NOE 6 Distance  Difference
Distance (A) A A
Sta5NH Stabb 2 3.6 1.6
Staba 2.64 5.1 2.46
staba’ 2.39 5.0 2.61
L6NMe 2.99 7.1 4.11
LANMe 3.3 2.9 -0.4
Prold 3.3 7.3 4
Sta2b 3.12 2.8 -0.32
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Leu3a 2.58 3.4 0.82

staba 2.44 4.1 1.66

sta2a' 2.34 4.3 1.96

Sta2y 2 2.9 0.9
Leu4N 3.14 4.6 1.46
Me

Prold 2.67 9.4 6.73
Leuba Leu6N 2.89 34 0.51
Me

Prold' 1.87 2.5 0.63

Sta2b Sta2d 2.08 2.5 0.42

sta2a' 2.16 2.5 0.34
. osazy 18530 105
Prola Prolb 181 2.4 0.59
~ Prold  Prold 166 18 o014
Sta5b sta5d 2.02 3.2 1.18
. swsa 216 24 024
staSy sta5d 2.14 2.5 0.36
. sw@sa 260 34 079
sta2y sta2a 3.13 2.9 -0.23
. st 251 24 o011
Leu3NMe  Leu3b 2.46 2.5 0.04
St 245 23 015
Leu6N 2.68 10.4 772
me

staba 3.79 7.1 3.31

staba' 2.4 2.3 -0.1

Staba Staba’ 1.61 1.7 0.09
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Macrocycle 14

Vin2NH L6Nme 2.96 5.1 2.14

L6Nme 2.53 4.1 1.57

Vin2y P1b' 4.02 5.0 0.98

L6Nme L6b' 3.11 4.2 1.09

Sta5a" Sta5a' 1.71 1.7 -0.01
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VI. NMR SPECTRA
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Table S5. Macrocycle 1 in CDCI,

Residue Resonance 8H 8 C, mult. COSY NOESY HMBC
Prol CO - 171.43
o 4.67 60.32, CH P1p P13, P18 P1y, P13, P19, LECO
B 2.40, 1.82 27.37, CH, Ply, P16
¥ 2.08, 1.96 24.49, CH,
8 3.70,3.38 46.44, CH, P1y L6a, Sta2NH Pla
Sta2 cO - 174.12
o 2.47 38.48. CH, L4NMe
B 3.84 70.23, CH
OH 4.03
¥ 392 51.84, CH
i) 1.19.1.42 40.4, CH,
NH 6.88 StaSy Stasy, P1y, P16  Sta5y, P1CO
Leu3 CcO - 172.9
o 5.41 50.53,CH L3p L3f, Lda L3NMe, L33, L3CO
B 1.31,1.99 37.61. CH,
NMe 313 31.38, CH,4 L3a, Sta2CO
Leud CO - 169.8
a 4.80 59.09, CH L4p L4B, L4Nme  L4NMe, L4, L4CO,
L3CO
B 1.40,2.18 38.16
NMe 2.75 29.6, CH; L4f, L4a L4a, L3CO
Stas cO - 173.1
o 2.57 38.84, CH, L4NMe
B 4.09 69.52, CH StaSOH, Sta5SNH
StaSa
OH 491
¥ 3.88, 53.02, CH, Sta3d Sta2NH, Sta58, Sta5p
Sta5SNH
i) 1.33,1.42 41.15. CH,
NH 6.96 StasSa Sta5a, L4a, StaSa, Sta5p, L4CO
L4Nme, L3a
Leu6 CcO - 171.3
o 4.39 57.35,CH L6p Pld L6NMe, L6f3, L6CO
B 1.73. 1.67 37.21, CH,
NMe 314 34.21, CH, L6a, P1CO, Sta5CO
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Table S6. Macrocycle 4 in CDCI,

O (6] p/
SIS D
e *?f
Residue Resonance SH 8 C, mult. NOESY TOCSY HMBC
Prol co - 170.89
o 4.69 59.87, CH Sta2NH, P1y, P1pB, P18 P1§, P15, P1CO
Sta2a, Sta2y
B 1.99 25.02, CH, Sta2NH, Ply, P15, Pla L6CO
L3NMe
v 2.49, 26.9, CH, Sta2NH P1p, P1y, P13 P1d
1.79
8 3.78, 47.1, CH, P1B, P18, P1f, P1y, P15, Ply, Pla, L6CO
3.47 L6a, Sta2NH  Pla
Sta2 cO - 174.60
a 2.41, 37.77, CH, Sta2a, L3a,  Sta2a, Sta2f Sta2y, Sta2p,
2.18 Pla, Sta2CO
L3NMe
B 3.99 70.05, CH L3a Sta2a Sta2a, Sta2d,
Sta2CO
¥ 3.93 50.81, CH Sta2a, Pla Sta2d Sta2NH Sta2e Sta2d, P1CO
h) 1.57,1.33 41.45, CH, Sta2y, Sta2e,
Sta2NH
£ 1.64 24.45,CH
NH 7.20 Sta2a, Sta2d, Sta2y Sta2y, P1CO
Sta2y, Pla,
Léa, P15,
Ply
Leu3 cO - 173.11
o 5.36 50.93, CH L3p L3NMe, L3f3, L3CO
B 1.76, 1.47 37.68, CH, L3ax L3CO
NMe 3.02 31.07, CHy Sta2a L3a, Sta2CO,
Leud cO - 171.31
o 5.15 54.45, CH L4, LANMe L4p LANMe, L4p, L4CO,
L3CO
B 1.59, 1.82 3593, CH, L4NMe
NMe 3.06 30.29, CH, L4p L4a, L3CO
Sta5 cO - 171.71
o 2.53, 38.81, CH, StaSa Sta5a, Stasp, StaSy, Stasp,
223 StaSy Sta5CO
B 3.87 70.95, CH StaSa, Lo StaSa, StaSNH Sta5Co
Y 3.52 54.03, CH StaSNH Sta59, StaSa, Laco
StaSp, Sta5SNH
o 1.73, 1.60
NH 6.64 Sta59, Sta58, Sta5a, StaSa, StaSy, Stasp,
Sta5a, Sta5y, Sta5p L4CO
Sta5y,
L6NMe,
Lda
Leu6 cO - 172.01
a 5.12 53.36, CH P15 L6p L6NMe, L6B, LECO
p 1.76. 1.59 37.39,CH,
NMe 3.05 32.57, CH, L6a, P1CO, L6CO
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N H 6Ho ko
Table $7. Macrocycle 5 in CDCI,
O 0] OH N
H H
y 3
Residue Resonance SH § C, mult. NOESY TOCSY HMBC
Prol CO - 171.23
a 4.54 60.18, CH Ply, P1B, Ply, P18 P1B, Ply, P13,
Sta2NH P1CO
B 197,211  24.57,CH,
Y 1:85;2:33 27.46, CH, Ply,
Sta2NH
b 3.71,3.42 46.75, CH, P1g, P13 P1§, Ply, P16 Pla, P1B, Ply
Sta2 CcO - 170.88
a 248
B 4.02 69.31, CH Sta2a, Sta2d
Y 4.01 51.18, CH Sta2a, Sta2d
S 1.64
NH 6.68 P1f,Ply,  Sta2a, Sta2d,
P19, Pla Sta2y
Leu3 CO - 174.18
o 5.20 52.70, CH Sta2o. L3p L3, L3CO,
Sta2CO
B 172 37.22,CH,
NMe 3.01 31.03, CH,
Leu4 CO - 170.56
o 5.02 54.14, CH Sta5NH L4B L4p, L4CO, L3CO
B 1.72 36.13, CH,
NMe 3.00 30.24, CH,
Stas CO - 173.82
a 2.44,1.70 37.50, CH,
B 4.02 69.31, CH StaS9, Sta5a
Y 4.01 51.18,CH StaS9, StaSa
S 1.64
NH 6.01 StaSa, StaS9, StaSa, L4CO, StaSy
L4 Sta5p, StaSy
Leu6 CO - 171.48
a 4.87 55.09, CH P18 L6p L6CO
B 1.78 37.29, CH,
NMe 2.99 32.09, CH,
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Table $8. Macrocycle 6 in CDCI,

Residue Resonance 8H & C, mult. COSY NOESY HMBC
Prol CO - 173.1
o 428 60.36, CH P1p Sta2a, P1B P1y, P13, P10,
P1CO, L6CO
B 2.07, 28.86, CH, Pla
y 1.99,2.15  24.76,CH, Ply
) 4.22, 47.34, CH, Ply, P16 P16, StaSNH P1p, Prola, Proly
3.55
Sta2 CcO - 174.95
o 2.43, 36.31, CH, Sta2p Sta2NH, Sta23  Sta2p, Sta2CO
2.67
B 433 68.45, CH Sta2a, Sta2y  Sta2NH
OH 427 Sta2NH Sta2y, Sta2p
y 3.80 52.66, CH Sta2d Sta2NH Sta2d, Sta2f, P1CO
i) 1.53 37.31, CH,
NH 6.29 Sta2y Sta2OH, Sta28, Sta2y, P1CO
L6Nme, Sta2y
Leu3 CcO - 171.07
o 5.64 49.06, CH L3p L4a, L4Nme, L3NMe, L3p, L3CO,
L3Nme Sta2CO
B 194,138  38.28,CH,
NMe 3.15 30.81, CH,4 Sta2a L3a, Sta2CO
Leud CO - 168.69
o 4.87 58.00, CH Lap L4p LANMe, L4, L3CO,
L4CO
5] 1.33,2.06 38.77, CH, Lda
NMe 2.89 28.73, CH, Sta2a, L4B Lda, LACO
Sta5 CcO - 173.31
o 2.11, 37.22,CH, Sta5p3
2.48
[3 4.05 71.20, CH Sta5a, Ply
StaSOH
OH 3.59 Sta5y. Sta5p
¥ 4.00 50.47, CH Sta5d Sta5d, LeudCO
8 1.36, 1.59 41.50, CH,
NH 6.99 StaSy L4a, L6Nme, StaSy, LeudCO
L4Nme, P19,
L3a, Stady
Leu6 CcO - 171.2
o 544 51.06, CH Lop P18, L6Nme L6NMe, L6f3, L6CO
B 2.12,1.54 37.27,CH,
NMe 2.76 30.92, CH; Sta2a, L6f L6a, Sta5CO
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Table §9. Macrocycle 14 in CDCI,

Residue  Resonance §H 8 C, mult. COSsY TOCSY NOESY HMBC
Prol CO - 169.56
o 4.66 59.42, CH P1B P1B, P1y, P18 Vin2NH P15, P1CO
B 171,246 2533,CH, Pla Vin2y
y 2.02,1.91 2486,CH, P1B,
P13, P18
) 3.61,3.47 46.78,CH, Ply P1B Vin2NH, Sta5NH,  P1, P1y, Pla
L6a
Vin2 CO - 174.90
o - 116.12,C
aMe 1.94 14.89, CH, Vin2NH
B 5.13 132.13,CH Vin23, Vin2y,  Sta5a, LENMe, Vin23
VinaMe L3NMe
y 4.76 44.47,CH Vin2NH, P1B P1B Vin23, Vin2p,
Vin2p, P1CO
Vin28
5 133,149 44.21,CH, L3a, L3NMe
NH 7.33 Vin2y Vin23, Vin2y, L6NMe, P15, Pla  Vin2y, P1CO
Vin2B
Leu3 CO - 171.87
o 5.34 51.99, CH L3B L3B Sta5NH, L4a
B 1.96,1.64 37.52,CH, L3NMe
NMe 3.16 33.16, CH, Vin25, L3B L3a, Vin2CO
Leud CO - 167.92
o 4.36 58.65, CH L4B L4B Sta5NH, L3a L4p, LACO, L3CO
B 231,12 38.22, CH,
NMe 2.83 28.57, CH, L3a L4a, L3CO
Stab CcO - 171.5
o 211,250 38.22,CH, Vin2B, L6a,
L6NMe
B 4.05 72.18,CH Sta5a. Sta5a,
y 4.13 52.07,CH Sta585, Sta53, Sta58, Sta4CO
Sta5NH Sta5NH
s 1.46,1.54 41.49, CH, Pla, LENMe
NH 7.28 Sta58, Staby L4ANMe, P13, L4a, Sta5y, LACO
L3a, L3NMe
Leu6 CO - 171.1
o 5.40 52.21,CH L6B L6B Sta5a, P18 L6B, LENMe,
L6CO
B 1.66 37.43, CH,
NMe 2.75 31.45, CH,4 Sta58, L6B, Staba,,  L6a, Sta5CO

Vin2B, Vin2NH
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Figure S41. Fmoc-Nme-Leu Carbon in CDCl,
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Figure S53. Macrocycle 4 NOESY Buildup Curves in CDCl3 at 25 °C
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VIl. LC-MS SPECTRA
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Figure S55. Fmoc-L-Nme-Leu Chiral LC-MS. RT = 5.75 min
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Figure S56. Fmoc-D-Nme-Leu Chiral LC-MS. RT = 8.26 min
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Figure S57. Fmoc-L-Leucinol Chiral LC-MS. RT = 5.18 min
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Figure S58. Fmoc-D-Leucinol Chiral LC-MS. RT = 6.32 min
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Figure S59. Fmoc-Leu-vinylogue tBu ester LC-MS
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Figure S60. Fmoc-L-Leu-vinylogue tBu ester Chiral LC-MS. RT = 8.13 min
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| N A s e e e e A e e e\ P\ et o e At AVt
0 T T T T T T T T T T T T T T T T T T T T T T 1 Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 §5.00 9.00 10.00 11.00 2.00
060713 chiral frmocdleucine vinyl thu 488 (9.020) 1: Scan ES+
394 2.06e6
100
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* 6| 4T e
216240 bt o
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Figure S61. Fmoc-D-Leu-vinylogue tBu ester Chiral LC-MS. RT = 9.06 min
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Chemical Formula: C,,H,,NO,

Fmoc . A O Exact Mass: 393.19
H n o
ab 100813 dvinylogue prep 10/08/2013 05:03:04 PM

RT:000-799 SM:7G

520 NL:6.59E7
60000000 5.46 m/z= 180.00-2000.00 F :
087 +CESIFullms *
50000000 180.00-2000.00+ MS ab
2 40000000 100813 dvinylogue prep
%
& 30000000
E
~ 20000000
10000000
0 NL:4.47E-2
0.04 External channel 1 UV
) ab 100813 dvinylogue
prep
2 003
2
=
8 0.02
['4
00
wod T e N e
00

Time (min)

ab 100813 dvinylogue prep #177 RT: 554 AV:1 NL: 7.12E6
F: + ¢ ESI Full ms [ 180.00-2000.00]

279.14
100
80
. 303.73
60
4 410.81
407
20 11.94
DLl 43210 63200 70284 79555 90197 99464
S e e A Ly M LA AN LA LA LM A LA LAAS) LAAM LM LM LA iRt T T T ™™™
200 400 600 800 1000 1200 1400 1600 1800 2000
m/z

Figure S62. Fmoc-Leu-vinylogue acid LC-MS
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Fmoc OH
\N /
H
H O
060517  Paste acid 2: Diode Array
i 72 Range: 2.062
% 109
3 193
8.08
DC 1 1 }'l\—‘_l 1 1 1 T T 1 1 1 1 T 1 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 g.00 9.00 10.00 11.00 12.00
060813 chiral fmoclieucine vinyl acid 1: Scan ES+
75 TIC
100 3.23e7
- ] 8.15
238
2.01 7.15
R L B B L L U B U B UL A A R s a s s mann s LU
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
060513 chiral fmoclleucine vinyl acid 200 (3.697) 1: Scan ES+
100 412 4.04e6
394
=
13 788 805
240 376 17 610 806
2 B 3 2| [l 1y nonl 1 g ] [0
200 300 400 500 600 700 800 800 1000 1100 1200

Figure S63. Fmoc-L-Leu-vinylogue acid Chiral LC-MS. RT = 3.75 min
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303114 D-virghiral 110913 (1) 2988 Ch1 254nm@1.2nm

0.98 Range: 5e-2
2 20e2] Sf\s
DD T 1 T 1 T T 1 T 1 1 1 1 1 1 T 1 T 1 T 1 T 1 T 1
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100  12.00
0303114 D-vin thiral 110913 1: Scan ES+
1.00 TIc
100+ 1537
1188
L] %
102 “-QJ\
D | i T o T LS | | B T T T T T el 5 T LS5 | T T T T ! el T T T Ime
1.00 2.00 3.00 4.00 5.00 5.00 7.00 8.00 9.00 1000 1100  12.00
0303114 D-vin chiral 110913 320 (5.915) 1: Scan ES+
100 418 3.48e5
=
223 251 433 629
IS A I 335‘ “| 375 1. A | o A%, 10, sapsar seeem 7 o8 5 575597 722730 76176 605,809 815

23 280 25 300 32'5 350 375 400 425 450 475 560 535 580 575 BOD 635 650 675 00 735 150 795 600 635

Figure S64. Fmoc-D-Leu-vinylogue acid Chiral LC-MS. RT = 5.93 min
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Chemical Formula: C,,H,,NO,

Fmoc . OH Exact Mass: 397.19
H oH o
ab 100813 dstatine prep02 10/08/2013 05:12:21 PM

RT:0.00-8.00 SM:7G
401 NL:119E8
m/z= 180.00-2000.00 F :

100000000 +CESIFullms *
180.00-2000.00+ MS ab
80000000 1083 ds tatine prep02
2 60000000
= 40000000
20000000 738 752
0 40 NL:436E-1
04 External channel 1 UV
ab 100813 dstatine
o 03 prep02
8
g
& 02
2
0.
0.07 T T e T T T
00
Time (min)
ab 100813 dstatine prep02 #135 RT: 4.43 AV:1 NL:3.52E7
F: + ¢ ESI Full ms [ 180.00-2000.00]
397.82
1007
80
60
407
20— 258.07
3.1 |[354.08 139988 60507 794,14 80886 9r585 117573 123005 137606 153135 171562 191565
L e L L Ly Ly L L LA L Ly LA L) LA L) LA A R MAAAL EALRY LSS EAAD LAY MR ARl LA LM RALM AN AL RAMMS AAAM LM LA MM aAAM LA bt
200 400 600 800 1000 1200 1400 1600 1800 2000
m/z

Figure S65. Fmoc-Statine LC-MS
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Fmoc . OH
NT
OH O
052313 frocLstatine chiral N 2: Diodle Array
1.38 Range: 1.127
1.0
3 6.64
=2
< 5.0e-1
3 8.14
DD 1 T T T 1 1 1 1 1 1 1 1 1 1 1 T 1 1 Ll
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
052313 fmocLstatine chiral 1: Scan ES+
1.40 TiC
1007 by 1.46e7
= B 821
0.3 1.28 ; 10.81
" N 3 5 767 9.48 1037 11.79
04 T T e T e T T e ey TIME
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
052313 fmocLstatine chiral 360 (6.654) 1: Scan ES+
398 341e6
100
5 416
Plip) o2
( 354 813 gsp
27
2207 ? 1 F423453512 518 a3 752/~ | 7 913 1014 1105 1210 1/248/1291 1445 1524 1B0S.1629  17BLIT9E 19261989
200 300 @ 400 500 600 @ 700 @ 800 900 1000 1100 1200 1300 1400 1500 1600 1700 @ 1800 @ 1900

Figure S66. Fmoc-(S,S)-Statine Chiral LC-MS. RT = 6.71 min
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Fmoc . OH
N
OH O
052312 11/ RagE vt i i v 2: Diode Array
7.92 Range: 1.699
130
2 1.0
DC T 1 1 1 1 1 T 1 T 1 1 1 1 1 1 T 1 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
052313 fmocDstatine chiral 1. Scan ES+
7.97 TIC
1007 3.23e7
= 1.31
0.15
A" <]
0- Time
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
052313 fmocDstatine chiral 429 (7.929) 1: Scan ES+
398 8.93e6
100
o 415
202 7
( 20 354 |7 488 559 616 728 796 sl 1058 1248 1460
e 2l X PR esg (KT Let.ass 9984014 2 11931210 1419 7 1591 16071619.1682 1817.184019411998
200 300 @ 400 500 600 700 | 800 900 1000 1100 1300 1400 1500 1600 1700 1800 1900

Figure S67. Fmoc-(R,R)-Statine Chiral LC-MS. RT = 7.97 min
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Macrocycle LC-MS

—N OH O O Chemical Formula: C42H76N6O8

o O OH N
- H )
'T‘ NTH—> Exact Mass: 792.57
o]

C:\Xcalibur\...\ab 041313 pk42 scaleup 04/14/2013 07:39:35 PM
RT:0.00-1501 SM: 7G
6.01 NL:1T7E9
m /2= 180.00-2000.00
1000000000 F:i4c ESIFullms *
5 800000000 i%?]’;jg‘ﬁ'gg*ms
£ 600000000 scaleup
£ 400000000
200000000 275
o A
556 oo 4B NL:2.39E5
Channel A UV ab
200000 04131 pk42 scaleup
I3
2 150000
2
2 100000 101
@ 128 237 273
50000
o e
0 1 2 3 4 5 6 7 8 9 0 n ) B 1 5
Time (min)
ab 041313 pk42 scaleup #234 RT:5.96 AV:1 NL: 3.11E8
F: + c ESI Full ms [ 180.00-2000.00]
793.23
100
80
60
] 794.27
a0 775.31
] 757.39 950.25
1 26710 394,07 624.19 5 1| 93343 l~952-34 121804 1366.11 158458 1742.81 179572
0 LASAS LAAAS RaAty LAAM RAAS) LAALE AR AAM RASEY A LA L Sty LA LA A R R L M R LR MM LA At KAL) RAA Wi M L said aaid
200 400 600 800 1000 1200 1400 1600 1800 2000
m/z

Figure S68. Cyclic 1 LC-MS
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OH o} Chemical Formula: C, . H, . N.O
427776 "6 8
H N )
OH | Exact Mass: 792.57
“_ _N
N
| o)
C:\Xcalibur\...\PK katrina\091813 pk34 09/18/2013 01:29:07 PM
RT:000-1500 SM:7G
6.40 NL:123E9
1200000000 mp=
1000000000 180.00-2000.00 F: +
cESIFullms [
;- 200000000 180.00-2000.00]
g 600000000 MS 09818 pk3a
§ 400000000
200000000
o 6.45 NL:3.43E-2
External channel 1
003 UV 091813 pk34
2
g 002
a
@
® 0.0
0.00
1] 1 2 3 4 5 6 7 8 9 10 u » B "

Time (min)

091813 pk34 #251 RT:6.38 AV:1 NL:551E8
F: + ¢ ESIFullms [ 180.00-2000.00]

100 793.25
80
60
40 | 794.34

] 775.37
20—

. 394.07 7o1.38

4 26747 394 . 62434 120848 138354 1584.27 1603.64 173671 183150

0 M R LAdd Liaas MAAA) WALA) MAMS LARAS M) MAM WAL L) AL WAAM M .u,u..l-uq....|....1nu|..u,...vTu..lunl..ul..-.Tn..l..nlu.qn..lnul..nV.u,u..l-uq....l

200 400 600 800 1000 1200 1400 1600 1800 2000

miz

Figure S69. Cyclic 2 LC-MS
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Q |
N M on o m Chemical Formula: C,,H, N O

766 8
o) J?\/(')i“ N—> Exact Mass: 792.57
N ey

ab 041313 pk41_130414180516 04/14/2013 06:05:16 PM

.

RT:0.00-15.01 SM:7G

6.22 NL:108E9
1000000000 m/z= 180.00-2000.00 F :
+c ESIFullms *
800000000 180.00-2000.00+ MS ab
2 04133
2 600000000 pkd1 B0414180516
£ 400000000
200000000
o
5.84 NL:230E5
ChannelA UV ab
200000 0453
pk41 B0414180516
5 150000 966 0.02 171117 n3s
o
g
2 100000
@
50000
o T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 0 1 7] B 1“ 5

Time (min)

ab 041313 pk41_130414180516 #244 RT:6.25 AV:1 NL:3.11E8
F: + c ESI Full ms [ 180.00-2000.00]

793.26

100
80
60

] 775.36
407 | 794.34
20

] 26720 39415 62418 75743 (81552 g7915 151653 126655 136017  TOop > 160257 173617

O L L L L L L L L L L L L L L LA L) LAl L S LA LAl A LA LR RAS LAY LA RS LA LARd Taas Rkt st b i

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

Figure S70. Cyclic 3 LC-MS
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-

e

N
H Z
OH O 0
OZL 0 oW, N Chemical Formula: C,,H, N O,
N ~_N _> Exact Mass: 792.57
A
C:\Xcalibur\..\P K katrina\ab 082812 554 08/28/2013 05:19:28 P M

RT:0.00-15.00 SM:7G

7.71 NL:2.53E9
2500000000 m/z=
2000000000 180.00-2000.00 F : +

cESIFullms *

2 1500000000 180.00-2000.00+
g MS ab 082812 554
£ 1000000000
500000000
° 7.79 NL:5.77E-1
Externalchannel 1
0.5 UV ab 082812 554
[} 0.4
2
2 03
3
4 0.2
0.
0.0 | L L LI L I L L N N N L N L N N
0 1 2 3 4 5 6 7 8 9 0 il 2 B “
Time (min)
ab 082812 554 #299 RT:7.73 AV:1 NL: 1.11E9
F: + ¢ ESI Full ms [ 180.00-2000.00]
789.32
100—_
80
60—_
40
20 77148
B 91.35
] 26715 39418 650 55 662.24 1018.32 110219 131848 147189 1595.12 1645.05 1963.74
O Y PR R R S T T T T
200 400 600 1000 1200 1400 1600 1800 2000
m/z

Figure S71. Cyclic 4 LC-MS
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0
\( %ﬁb\f Chemical Formula: C,,H, N O,

—N OH O o]
o O OH , N Exact Mass: 792.57
N \[‘H')
O
C:\Xcalibur\..\P K katrina\ab 082812 298 08/28/2013 05:35:42 P M

RT:0.00-14.99 SM:7G

5.9 6:.00 NL:106E9
1000000000: m/z=
180.00-2000.00 F : +
800000000 cESIFullms *
2 180.00-2000.00+
% 600000000 MS ab 082812 298
£ 400000000
200000000
o
6.05 NL: 181 -2
Externalchannel 1
0015 UV ab 082812 298
[+
I
5 0.010
[=%
@
(4]
14
0.005
079 102 178 258 291 366 469 534 1163 1199 B.06 14.28 1.64
0.000 | LI B I I N
0 1 2 3 4 5 6 7 8 9 0 il 2 B “
Time (min)

ab 082812 298 #233 RT:5.96 AV:1 NL: 3.25E8
F: + ¢ ESI Full ms [ 180.00-2000.00]

100 793.29
80
60

] 794.32
40 775.36
20__ 757.29 prool

266.97 39411  624.28 " JLS 16.61 950.11  1216.37 1233.99 1585.21 175833  1945.61

L e e L By B B B B sy E By B s s B S B B By B B S e R e e B

200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

Figure S72. Cyclic 5 LC-MS
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N
H o o) Chemical Formula: C,_H, N _O
427776 "6 8
N .
OH 4 Exact Mass: 792.57
N TH
@)
C:MXcalibur\...\P K katrina\ab 082812 10 08/28/2013 05:03:17 P M
RT:0.00-4.98 SM:7G
721 NL:112E9
m/z=
1000000000 180.00-2000.00 F : +
800000000 cESIFullms *
2 180.00-2000.00+
é 600000000 MS ab 082812 10
£ 400000000
200000000
0 733 NL:4.07E-2
0.04 Externalchannel 1
UV ab 082812 10
° 0.03
5
=3 0.02
[4]
14
00
L o o o o o e e e e B e e
0 1 2 3 4 5 6 7 3 9 0 n n B u
Time (min)
ab 082812 10 #283 RT:7.19 AV:1 NL: 3.48ES8
F: + ¢ ESI Full ms [ 180.00-2000.00]
793.36
100
80
60
. 775.38
40+ 94.33
20—_
- 757.39
267.25 39417 62421 ORI 81952 g7857 150033 1509.61 160238 175426 1878339
[ e e L S s B B B S S B B B By B B B B B B B E E B B E B B
200 400 600 800 1000 1200 1400 1600 1800 2000
m/z

Figure S73. Cyclic 6 LC-MS

S101



o)
|
N_ o
Nﬁ/ﬁ:\f Aoﬁ/ Chemical Formula: C,,H, N O,

—N OH O
o O OH . N _> Exact Mass: 792.57
N N TH
| O
C:MXcalibur\..\P K katrina\ab 082813 58 08/28/2013 0137:28 P M

RT:0.00-15.00 SM:7G

625 NL:173E9
m/z=
1500000000 180.00-2000.00 F: +
cESIFullms *
2 180.00-2000.00+
g 1000000000 MS ab 082813 58
~ 500000000
166 5.06
00—
634 NL:9.42€E-2
Externalchannel 1
0.08 UV ab 082813 58
2 0.06
g
2 0.04
o
002
L o o o o o e B i e e e e
0 1 2 3 4 5 6 7 8 9 ) n © B u
Time (min)
ab 082813 58 #250 RT:6.22 AV: 1 NL: 6.94E8
F: + ¢ ESI Full ms [ 180.00-2000.00]
793.27
100—_
80
60
40 775.32
§ 794.36
20—_
757.28 950.15
267.10 39411 = 624.27 N |~ 95230 121631 142442 158433 174148 1896.03
[ e N S B s B S S S B B ey B B By B R S S S S B EE E B B E S R
200 400 600 800 1000 1200 1400 1600 1800 2000
m/z

Figure S74. Cyclic 7 LC-MS
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ab 031813 pk9 cyc purified 03/18/2013 07:17:24 PM

RT:0.00-15.01 SM: 7G

7.88 NL:1.O6E9
1000000000 TIC F:+cESIFullms*
- 180.00-2000.00+ MS ab
G 031813 pk9cyc purified
& 500000000
£
0
7.75 NL:3.22E5
300000 14 .67 ChannelA UVab031813
9.47 10,31 10.93 1141 A Pkacycpurified
9.39 9.47 10.31 10.93 1141 1189 13.48
o) 200000 7.2 -1
g 107 139 2,07 3.15 3.51 4.98 537 6. =
100000
0 7.81 NL:1.27E-1
Externalchannell1UV2ab
% 0.10 031813 pk9 cyc purified
5
o
g 0.05
24
0.00 | LI NS ILILINL N NLILISLL I INLILINL I LINLINL I LI L O I I O O R O I B R RO M N BN R R |
0 1 2 3 4 5 6 7 8 9 0 n 2 3 1 5

Time (min)

ab 031813 pk9 cyc purified #304 RT: 8.48 AV:1 NL: 2.21E8
F: + ¢ ESIFull ms [ 180.00-2000.00]

793.28
100
80
N 775.48
60
0]
20 795.31
3 624.29 757.45 "% 950.64 1585.15
] 26719 394.10 = Lol 1215.96 1345.45 1;——459338 1760.49
| —.i .Iu —Ihl[..I.“—I“m.l.mlfI -.-I.ull i |l T-..I‘- |”‘|.l“|. -Il—-I * | | .I * .I * | * .I .I -I * | = | * | -I.—. | .I- i T |
200 400 600 800 1000 1200 1400 1600 1800 2000

nz

Figure S75. Cyclic 8 LC-MS
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Q |
‘., N o
—N OH O 0 Chemical Formula: C,,H, N O,
0] (0] H N .
OH Exact Mass: 792.57
)\ | \‘/_ @)
C:\Xcalibur\...\ab 041313 pk818 04/14/2013 07:56:03 PM
RT:0.00-15.01 SM:7G
7.80 NL:2.55E8
250000000 m/z= 180.00-2000.00
200000000 150603000001 M
Z 50000000 ab 0431 pk8i8
2
E 100000000
50000000 oo 252 265 55 137
o 101 1“9 NL:2.39E5
k Channel A UV ab
200000¢ 041313 pk818
o
a 150000
g
2 100000: 519 561 0%
@ 05 133 188 253 338 4.3 465 7=
50000

L s e R o B

u » B 14 5
Time (min)

ab 041313 pk818 #305 RT:7.78 AV:1 NL:5.40E7

F: + ¢ ESI Full ms [ 180.00-2000.00]

100__ 793.19

80
] 775.35

60

40 79426

e 75738 | | 81557 1608.53
] 26719 364.01 394,08 624.29 835.10 3 1685.12 ~° 166626 1895.26

0 b AALAARRE R RN BRI N R A AR RARAE BRRAE RN RAAAE BELR AR R RALARAR BRI AR N R R RN RAAA IR RN LA RARR R RAAE BERRN AL R R R |
200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

Figure S76. Cyclic 9 LC-MS
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C:\Xcalibur\..\06 1113 pk794 f84 06/11/2013 04:48:08 AM

RT:0.00-12.24 SM:7G
6.04 NL:148E9

TICF:+cESIFullms*
180.00-2000.00+ MS
061113 pk794 84

£ 1000000000
£ 500000000
0
6.06 NL:2.13E5
200000 ChannelA UV061113
pk794 84
> 9.45 10,2 10.67 1132
E 100000 091
0 6.10 NL:3.25E-2
0.03 Externalchannel1UV2
b 061113 pk794 84
s 0.02
8 0.0t
[S L o o o I
0 1 2 3 4 5 6 7 8 9 10 non
Time (min)
061113 pk794 184 #241 RT: 6.78 AV: 1 NL: 4.95E8
F: + ¢ ESIFull ms [ 180.00-2000.00]
793.39
100
80
60
40 775.39
RE 757.48 || P27
] 267.26 394.18 P (2999 110563 147104 158596 1798.14 199151
0 Il.”.i T .-lll..l .hlmhlu T ll. B N I S R B | II =TT I. T T I B .II“ | — lll T | —
200 400 600 800 1000 1200 1400 1600 1800 2000

m'z

Figure S77. Cyclic 10 LC-MS
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o )\ |
N : N
m)k”m m Chemical Formula: C,_H. N O

43777676 "7
/OELN%?HT(NQ Exact Mass: 788.58
| 0

ab 031713 pké6 testprep fractionwith m... 03/17/2013 02:54:13 PM

RT:0.00-15.01 SM: 7G

7.50 NL:1.08E9
1000000000 TICF:+cESIFullms*
2> 180.00-2000.00+ MS ab 031713 pk6
G testprepfractionwith
é 500000000 mayberhodamine
0
NL:3.00E5
Channel A UVab 031713 pké6 testprep
fractionwith mayberhodamine
5 200000
<
: 100000
0 7.48 NL:4.95E-2
Externalchannel1UV2ab031713
g 0.04 pk6testprepfractionwith
é mayberhodamine
8 0.02
o 14.71
0.00= T T I T T I I T T [T I T T T T T T T T T T T T T T e T T T Ty
0 1 2 3 4 5 6 7 8 9 10 n » B 14 5
Time (min)
ab 031713 pké6 testprep fractionw ith mayberhodamine #290 RT: 8.16 AV: 1 NL: 3.01E8
F: + ¢ ESI Full ms [ 180.00-2000.00]
789.41
100
80
60
40
20_: 77152 1594.28
_ 1600.56
3 267.17 39417 50977 66217 |[79160 000.36 110237 140922 1576.82 1746.52
L LN O N B S B S S B S B B B S S H B S S S R S E S B S
200 400 600 800 1000 1200 1400 1600 1800 2000

nz

Figure S78. Macrocycle 11 LC-MS
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Chemical Formula: C,,H,.N.O,
Exact Mass: 788.58

C:\Xcalibur\..\P K katrina\ab 082812 6p 08/28/2013 04:47:11P M

RT:0.00-1499 SM:7G

775 NL:120E9
1200000000 o
100000000 180.00-2000.00 F : +

cESIFullms *
> 800000000 180.00-2000.00+
£ 600000000 MS ab 082812 6p
= 400000000

200000000
0 783 NL:6.98E-2
Externalchannel 1
0.06 UV ab 082812 6p
b
5 0.04
(=X
3
o
0.02
L o o o e L L e
0 1 2 3 4 5 6 7 8 9 b 1 ") B 1
Time (min)
ab 082812 6p #306 RT: 7.77 AV:1 NL: 4.93E8
F: + ¢ ESI Full ms [ 180.00-2000.00]
789.32
100
80
60
40
] 771.42
20—
a 791.32
1 267.07 39398 50513 66228 | 873.90  1192.62 132587 147466 159993 1792.99 186593
[ e e e Ly s B B e B S B ey B B iy E B B B S E B E R B B R B B
200 400 600 800 1000 1200 1400 1600 1800 2000

m/z

Figure $79. Macrocycle 12 LC-MS
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Exact Mass: 788.58

N_ Chemical Formula: C,,H, N O,
AER RN aNg
0

OH O 0]
O N
H
K N / N
ab 082713 821 130828093727 08/28/2013 09:37:27 AM

RT:0.00-1499 SM:7G

8.68 NL:6.64E8
600000000 m /2= 180.00-2000.00 F :
+cESIFullms *
500000000 180.00-2000.00+ MS ab
2 400000000 08273
5] 821 130828093727
£ 300000000
~ 200000000
100000000 0.88 9.88 10.85 1115 1“1
o
8.81 NL:9.I7E-2
External channel 1 UV
0.08 ab 082713
821 130828093727
o 0.06
c
o
o
2 0.04:
x
0.02
000~ T I T T I T T T T T T T T T T T e T e e T T T e r e e e r e r P e e e e et
0 1 2 3 4 5 6 7 8 9 0 n 2 B u
Time (min)
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Figure S80. Cyclic 13 LC-MS
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Chemical Formula: C,,H. N O

431766 Y7
Exact Mass: 788.58
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Figure S81. Cyclic 14 LC-MS
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