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General Methods

All air-sensitive reactions were performed under an inert atmosphere of nitrogen. Unless
stated otherwise, all the reagents for synthesis were purchased from commercially available
suppliers and used without further purification. Tetrahydrofuran (THF) was distilled from
sodium benzophenoneketyl, N,N-Diisopropylethylamine (DIEA), and dichloromethane were
distilled from calcium hydride; N,N-dimethylformamide (DMF), 20% Piperidine-DMF and N,N-
Diisopropylcarbodiimide (DIC) were dried over 4 A molecular sieves. All dry solvents were
stored over 4 A molecular sieves prior to use.

Analytical thin layer chromatography (TLC) was performed on MERCK precoated silica
gel 60 Fus54TLC plates. Eluting solvents are reported as volume percents. Compounds were
visualized using UV light and KMOj, stains. Flash column chromatography was performed using
silica gel (100-200mesh) from Acme chemicals. All 1D and 2D NMR spectra were recorded on
Bruker 400 or Bruker 500 spectrometers using CDCls;, CD3;0D, D,O or DMSO-ds as solvent.
The NMR spectra were referenced using residual solvent peaks as the standard. Chemical shifts
are denoted in parts per million () and coupling constants (J) are reported in Hertz (Hz). The
spin multiplicities are reported as singlet (s), broad singlet (bs), doublet (d), triplet (t), quartet (q),
quintet (quint), apparent quintet (app. quint.) and multiplet (m).

High resolution mass spectra (HRMS) were recorded on MICRO-Q-TOF mass
spectrometer using the ESI technique. FT-IR spectra were recorded on a JASCO FT/IR-4100
spectrometer. All IR spectra were recorded in the form of a KBr pellet for solids or as thin films
in chloroform for liquids. IR spectra peaks are reported in wavenumbers (cm™) as strong (s),
medium (m), weak (w), and broad (br).

Semi preparative RP-HPLC was carried out on a Waters HPLC system using water (0.1%
TFA) and acetonitrile (0.1% TFA) as the mobile phase and a Sunfire prep C 18, 5um, 10 x 250
mm column as the stationary phase. Peptides were injected at a concentration of 10 mg/mL, and
a flow rate of 4.1 mL/min was used for semi preparative RP-HPLC. Peptide elution was
monitored at 254 nm with the Waters 2489 UV/visible detector.
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Synthesis and Analytical Data of Compounds
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Preparation of 2-(2-chloroethoxy) ethylamine hydrochloride 6: To a solution of 2-(2-
aminoethoxy)-ethanol 5 (1.0 g, 9.5 mmol, 1 equiv) in dry toluene (10 mL) was added distilled
SOCl; (1.0 mL, 11 mmol, 1.2 equiv) at 0 °C. The reaction was allowed to stir at RT for 3 h. After
completion of reaction, the solvent was concentrated in vacuo to obtain 1.43 g (94%) of product
6 as a brown solid. TLC R¢= 0.4 (2 drops EtsN in 5 mL of 90% DCM/ MeOH).

'H NMR (400 MHz, CDCl3 25 °C): & = 8.26 (bs, 3H; NHsCl), 3.87 (t, J = 4.8 Hz, 2H; CHy),
3.82 (t, J = 5.6 Hz, 2H; CH,), 3.72 (t, J = 5.6 Hz, 2H; CHy), 3.33-3.22 (m, 2H; CH,); *C NMR
(100 MHz, CDCls 25 °C): § = 71.3, 66.8, 43.0, 39.8; IR (KBr pellet): v = 3419 (br), 3025 (br),
1625 (s),1509 (m), 1302 (w), 1112 (s) cm™; HRMS (ESI™"): calculated for C;H;;NOCI (MH™)
124.0529, found 124.0532.
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Compound 7: To a solution of norbornene-exo-acid (0.50 g, 3.7 mmol, 1 equiv) and amine 6
(0.71 g, 4.4 mmol, 1.2 equiv) in CH,Cl, (15 mL) at 0 °C, was added HBTU (1.67 g, 4.4 mmol,
1.2 equiv), DIEA (1.2 mL, 7.2 mmol, 2 equiv) and DMAP (0.13 g, 1.0 mmol, 0.3 equiv). The
reaction was allowed to warm to RT and stirred for 13 h. Subsequently, the reaction was diluted
with CH,Cl, (50 mL) and washed with water (2 x 50 mL). The organic layer was dried over
anhydrous sodium sulphate, filtered, and concentrated in vacuo. The residue was purified using
flash column chromatography (Gradient: 10-40 % ethylacetate/hexane) to afford 0.8 g (92%) of
compound 7. TLC Ry = 0.2 (30 % ethyl acetate/ hexane)
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'H NMR (400 MHz, CDCl; 25 °C): § = 6.16 - 6.08 (2H; CH=CH), 5.98 (bs, 1H; NH), 3.74 (t, J
= 4.8 Hz, 2H; CH,), 3.64 (t, J = 4.8 Hz, 2H; CH>), 3.59 (t, J = 4.1 Hz, 2H; CH,), 3.48 (q, J = 4.1
Hz, 2H; CH,), 2.94 (bs, 1H; CHnp), 2.91 (bs, 1H; CHu), 2.04 -2.00 (m, 1H; CHnp), 1.93-1.86
(2H: CHup & solvent), 1.70 (d, J = 6.8 Hz, 1H; CHu), 1.38-1.30 (2H: CH); °C NMR (100
MHz CDClI; 25 °C): 6 = 175.9, 138.3, 136.1, 71.0, 70.0, 47.3. 46.5, 44.8, 43.2, 41.7, 39.3, 30.6;
IR (thin film): v = 3312 (br), 2969 (s), 2940 (s), 2871 (), 1721 (s), 1646 (s), 1542 (s), 1381 (s),
1247 (s), 1129 (s), 724 (m) cm™; HRMS (ESI"): calcd. for Ci.H1sNO,Cl (MH*) 244.1104,
found 244.1111.
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Aldehyde 18: To a solution of chloro compound 7 (0.79 g, 0.003 mol, 1 equiv) in DMF (25 mL)
was added p-hydroxy benzaldehyde (0.47 g, 0.004 mol, 1.2 equiv) and K,CO3 (1.30 g, 0.01 mol,
3 equiv). The reaction was heated to 120 °C and allowed to stir for 12 h. Subsequently, the
reaction was cooled to RT and DMF was removed in vacuo. Chloroform (40 mL) was added to
the residue and the suspension was filtered over celite. The celite was washed multiple times
with CHCI3. The combined filtrate was concentrated in vacuo and purified by flash column
chromatography (Gradient: 30-50 % ethylacetate/hexane) to give 1g (96%) of Aldehyde 18 as a
pale yellow liquid. TLC Ry = 0.2 (50 % ethylacetate/hexane).

'H NMR (500 MHz, CDCl; 25 °C): & = 9.86 (s, 1H; -CHO), 7.80 (d, J = 8.5 Hz, 2H; Ha,), 7.00
(d, J = 8.5 Hz, 2H; Hap,), 6.10 (dd, J = 5.5 Hz, 3.1 Hz, 1H; CHyp), 6.04 (dd, J = 5.5 Hz, 3.1 Hz,
1H; CHyp), 5.97 (bs, 1H; NH), 4.19 (t, J = 4.5 Hz, 2H; CHy,), 3.84 (t, J = 4.5 Hz, 2H; CH,), 3.62
(t, J = 4.5 Hz, 2H; CH,), 3.47 (q, J = 5.1 Hz, 2H; CHy), 2.87 (s, 2H; CHyp), 1.97-1.92 (m, 1H;
CHup), 1.86 (dt, J = 11.5 Hz, 3.5 Hz, 1H; CHyy), 1.67 (d, J = 8.5 Hz, 1H; CHyp), 1.33-1.22 (2H;
CHu); *C NMR (125 MHz CDCl3 25 °C): § = 190.9, 176.1, 163.8, 138.4, 136.0, 132.1, 130.3,
115.0, 70.3, 69.3, 67.7, 47.2, 46.5, 44.8, 41.7, 39.4, 30.7; IR (thin film):v = 3301 (br), 2969 (w),
2934 (w), 1659 (s), 1606 (s), 1536 (m), 1511 (w), 1403 (m), 1256 (s), cm™; HRMS (ESI*):

calcd. for C19H2sNO4 (MH™) 330.1705, found 330.1712.
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Monomer 8: To a solution of NaBH,4 (0.45 g, 12.0 mmol, 4 equiv) in MeOH (10 mL) at 0 °C,
was slowly added a solution of aldehyde 18 (1.0 g, 3.0 mmol, 1 equiv) in MeOH (15 mL) over a
period of 30 min. The reaction mixture was allowed to stir 2 h, following which MeOH was
removed in vacuo. DCM (30 mL) was added to the residue and the suspension was filtered over
celite. The celite was washed multiple times with DCM and the combined filtrate was
concentrated in vacuo. The residue was purified by flash column chromatography (Gradient: 50
% ethyl acetate/hexane) to give 0.9g (90 %) of alcohol 8 as a white solid. TLC R; = 0.2 (50 %

ethylacetate/hexane).

IH NMR (400 MHz, CDCl3 25 °C): & = 7.28 (d, J = 8.4 Hz, 2H: Hay), 6.90 (d, J = 8.4 Hz, 2H:;
Har), 6.12 (dd, J = 5.6 Hz, 2.8 Hz, 1H; CH,p), 6.06 (dd, J = 5.6 Hz, 2.8 Hz, 1H; CH,p), 6.01 (bs,
1H; NH), 4.61 (5, 2H; CHaan), 4.13 (t, J = 4.8 Hz, 2H; CHy), 3.82 (t, J = 4.8 Hz, 2H; CH,), 3.63
(t, J = 4.8 Hz, 2H; CH,), 3.48 (t, J = 4.8 Hz, 2H: CH,), 2.89 (bs, 2H: CHup), 1.97 (dd, J = 8.4 Hz,
4.1 Hz, 1H; CHpp), 1.88 (dt, J = 11.6 Hz, 4 Hz, 1H; CHpp), 1.69 (d, J = 8 Hz, 1H; CH,p), 1.35-
1.25 (2H; CHyp); 3¢ NMR (100 MHz CDCl3 25 °C): 6 = 175.9, 158.4, 138.3, 136.1, 133.8,
128.8, 114.8, 70.2, 69.7, 67.6, 65.1, 47.3, 46.5, 44.8, 41.7, 39.4, 30.6; IR (KBr pellet): v = 3309
(br), 3063 (m), 2975 (m), 2939 (m), 2873 (M), 1638 (), 1548 (s), 1514 (s), 1246 (s), 1131 (s),
1055 (s),1012 (w), 722 (m) cm™; HRMS (ESI*): calcd. for CigH2sNOsNa (MNa*) 354.1681,
found 354.1667.
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Monomer 12a: (EDCI) N-(3-Dimethylaminopropyl)-N -ethylcarbodiimide hydrochloride (0.87
g, 5.00 mmol, 3 equiv) and DMAP (61 mg, 0.50 mmol, 0.3 equiv) were added to a solution of

monomer 8 (0.5 g, 1.5 mmol, 1 equiv) and Fmoc-L-Ala-OH (0.56 g, 1.80 mmol, 1.2 equiv) in
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CH,Cl; (15 mL). The reaction was allowed to stir for 1 h at RT, following which DCM (40 mL)
was added. The reaction mixture was washed with water (50 mL x 3). The combined organic
layers were dried over sodium sulphate, filtered and concentrated in vacuo. The residue was
purified by flash column chromatography (Gradient: 30-50 % EtOAc/Hexane) to afford 0.8 g (89
%) of monomer 12a as a white solid. TLC R; = 0.4 (50% EtOAc/Hexane).

'"H NMR (400 MHz, DMSO-dg, 25 °C): & = 7.94-7.84 (3H; HarEmoe) & NHnp), 7.79 (d, J = 7.2
Hz, 1H; NHau), 7.7 (d, J = 6.8 Hz, 2H; HarEmog), 7.42 (t, 3 = 7.2 Hz, 2H; HarEmoo), 7.32 (1, J =
7.2 Hz, 2H; HarEmoe), 7.26 (d, J = 8.4 Hz, 2H; Ha/), 6.88 (d, J = 8.8 Hz, 2H; Ha), 6.1 (app.
quint, 2H; CH=CH), 5.08-4.99 (m, 2H; ArCH,0-), 4.34-4.17 (3H; CHgmoc & CHagEmoc), 4.11
(app. quint, 1H; CHap), 4.04 (t, J = 4.4 Hz, 2H; CH,), 3.71 (t, J = 4.8 Hz, 2H; CH,), 3.47 (t, J =
6 Hz, 2H; CH,), 3.26-3.16 (2H; CH,), 2.81 (bs, 1H; CHup), 2.76 (bs, 1H; CHyp), 2.03 (dd, J = 10
Hz, 4 Hz, 1H; CHup), 1.75 (dt, J = 11.6 Hz, 4 Hz, 1H; CHyp), 1.63 (d, J = 8 Hz, 1H; CHyp), 1.28
(d, J = 7.2 Hz, 3H; -CHs), 1.17-1.09 (2H; CHy), *C NMR (125 MHz DMSO-ds, 25 °C): & =
174.8,172.8, 158.3, 155.9, 143.9, 143.8, 140.7, 137.7, 136.3, 129.7, 128.0, 127.7, 127.1, 125.23,
125.2, 120.1, 114.3, 69.2, 68.6, 67.1, 65.73, 65.66, 49.4, 46.9, 46.6, 45.6, 42.9, 41.0, 38.6, 29.8,
16.9; IR (KBr pellet): v= 3409 (br), 2926 (br), 2877 (br), 1724 (s), 1651 (s), 1520 (s), 1452 (s),
1249 (s), 1111 (s), 736 (s) cm™; HRMS (ESI"): calcd. for Cs;H41N,O7 (MH") 625.2914, found
625.2923.
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Monomer 12b: EDCI (0.43 g, 2.30 mmol, 1.5 equiv) and DMAP (54 mg, 0.45 mmol, 0.3 equiv)
were added to a solution of monomer 8 (0.5 g, 1.50 mmol, 1 equiv) and Fmoc-L-Met-OH (0.67
g, 1.80 mmol, 1.2 equiv) in CH,Cl, (15 mL). The reaction was allowed to stir for 2 h at RT,
following which reaction mixture was concentrated in vacuo. EtOAc (80 mL) was added and the
solution was washed with a saturated aqueous solution of NaHCOj3 (3 x 30 mL). The combined

organic layers were dried over Na,SQ,, filtered and concentrated in vacuo. Purification of the
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residue by flash column chromatography (Gradient: 30-50 % EtOAc/Hexane) afforded 0.8g (80
%) of monomer 12b as a white solid. TLC R;= 0.2 (50% EtOAc/Hexane).

'"H NMR (400 MHz, CDCl3 25 °C): 8 = 7.76 (d, J = 7.6 Hz, 2H; HarEmog), 7.58 (d, J = 7.2 Hz,
2H; HarFmog)), 7.40 (t, I = 7.2 Hz, 2H; HarEmog)), 7.34-7.23 (4H; HarFmoe), Har), 6.88 (d, J = 8.4
Hz, 2H; Hay), 6.14-6.1 (m, 1H; CH=CH), 6.07-6.03 (m, 1H; CH=CH), 5.93 (bs, 1H; NHy), 5.45
(d, J =8.0 Hz, 1H; NHwmet), 5.12 (g, J = 12 Hz, 2H; ArCH;0-), 4.50 (q, J = 7.2 Hz, 1H; CHrmoc),
4.40 (d, J = 7.2 Hz, 2H; CHaFmor), 4.20 (t, J = 6.8 Hz, 1H; CHwe), 4.14-4.07 (m, 2H; CH,),
3.86-3.79 (m, 2H; CH,), 3.62 (t, J = 4.8 Hz, 2H; CHy), 3.49 (q, J = 5.2 Hz, 2H; NH-CHy), 2.93-
2.74 (2H; CHnp), 2.46 (app.q., 2H; SCHamer), 2.18-1.84 (6H; CHs(met), CH2qmety & CHnp), 1.72-
1.61 (2H, CHup), 1.34-1.23 (2H; CHup); *C NMR (100 MHz CDCl; 25 °C): § = 175.8, 172.0,
159.1, 156.0, 144.0, 143.8, 141.4, 138.3, 136.1, 130.4, 127.9, 127.2, 125.2, 120.1, 114.8, 70.2,
69.5, 67.5, 67.3, 67.2, 53.4, 47.3, 46.5, 44.8, 41.7, 39.4, 32.0, 30.6, 30.0, 15.6; IR (KBr pellet):
v= 3394 (br), 2921 (br), 1719 (s), 1645 (s), 1614 (m), 1513 (s), 1448 (s), 1247 (s), 1170 (s), 1129
(s), 1050 (s), 740 (s) cm™; HRMS (ESI®): calcd. for CaHisN,0;S (MH") 685.2947, found
685.2961.
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Monomer 12c: EDCI (0.43 g, 2.30 mmol, 1.5 equiv) and DMAP (54 mg, 0.45 mol, 0.3 equiv)
were added to a solution of monomer 8 (0.5 g, 1.5 mmol, 1 equiv) and Fmoc-L-Leu-OH (0.64 g,
1.8 mmol, 1.2 equiv) in CH,CIl, (15 mL). The reaction was allowed to stir for 2 h at RT,
following which the reaction mixture was concentrated in vacuo. EtOAc (80 mL) was added and
the solution was washed with a saturated aqueous solution of NaHCO3; (3 x 30 mL). The
combined organic layers were dried over Na,SO, filtered and concentrated in vacuo.
Purification by flash column chromatography (Gradient: 30-50 % EtOAc/Hexane) afforded
0.82g (82 %) of monomer 12c as a white solid. TLC R; = 0.4 (50% EtOAc/Hexane).
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'H NMR (400 MHz, CDCl3, 25 °C): 6 =7.76 (d, J = 7.6 Hz, 2H; HarFmoc)), 7.58 (d, J = 7.6 Hz,
2H; HarFmogy), 7.40 (t, J = 7.6 Hz, 2H; HarFmoo), 7.34-7.21 (5H; HarEmoo), Har & Solvent), 6.88
(d, J=8Hz, 2H; Ha), 6.12 (dd, J = 5.6, J = 2.8 Hz, 1H; CH=CH), 6.06 (dd, J = 5.6, J = 2.8 Hz,
1H; CH=CH), 6.04-5.97 (bs, 1H; NHy,), 5.18 (d, J = 8.8 Hz, 1H; NH,), 5.13-5.06 (2H;
ArCH,0-), 4.47-4.32 (3H; CHemoc & CHagmog), 4.20 (t, J = 6.8 Hz, 1H; CHyey), 4.14-4.0 (bs,
2H; ArOCHy), 3.8 (bs, 2H; CHy), 3.54 (bs, 2H; CH,), 3.49 (bs, 2H; NH-CH), 2.97-2.85 (2H;
CHnp), 1.98 (dd, J =9.2,J = 4.4 Hz, 1H; CH,p), 1.88 (dt, J = 11.2, J = 3.6 Hz, 1H; CHyp), 1.7-1.5
(4H, CHup, CHiey & CHyew), 1.35-1.22 (2H; CHpp), 0.93 (S, 6H; CHa(rey); *°C NMR (100 MHz
CDCls 25 °C): 6 = 176.2, 173.2, 159, 156.1, 143.9, 141.4, 138.4, 136.1, 130.3, 128.1, 127.8,
127.2, 125.2, 120.1, 114.8, 70.2, 69.6, 67.5, 67.1, 67, 52.8, 47.3, 47.2, 46.5, 44.9, 41.8, 41.7,
39.5, 30.7, 24.9, 23, 22; IR (KBr pellet): v= 3395 (br), 3063 (m), 1719 (s), 1645 (s), 1644 (s),
1513 (s), 1449 (s), 1247 (s), 1168 (m), 1123 (m), 1048 (m), 740 (s) cm™; HRMS (ESI*): calcd.
for C4oH47N.07 (MH") 667.3383, found 667.3383.

General Procedure for Polymerization using Grubbs’ third generation initiator

A solution of the requisite monomers in dichloromethane was deoxygenated using a stream of
nitrogen for 2 min. A deoxygenated solution of Grubbs’ third generation initiator in
dichloromethane was added to the solution. The reaction mixture was allowed to stir for 1 h at
RT. Ethyl vinyl ether (3 mL) was added and the reaction mixture was allowed to stir for an
additional 45 min, following which the mixture was concentrated in vacuo to 4 mL. Diethyl ether
(15 mL) was added to obtain the polymer as a precipitate. The precipitate was dissolved in DCM
(5 mL) and re-precipitated with ether (15 mL). The process was repeated three times. The

precipitate was isolated and dried in vacuo to afford the polymer support as a white solid.

General procedure for determination of loading and x:y ratio of polymers by *H NMR

The number .of attachment sites present in the polymer (loading) and x:y ratio of the polymer

was determined by recording *H NMR spectra of polymer in the presence of a known amount of
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1,1,2,2-Tetrachloroethane (TCE). The integration for the peak at 6 = 6.9 ppm corresponding to
TCE was compared with the peak at & = 6.8 ppm for the aromatic protons of the attachment site
in polymer 2 and 3 to determine the number of attachment sites. The x:y ratio of the polymer was
determined using "HNMR spectroscopy. The integration values of methyl protons of the alkyl
chain (6=0.8) and the aromatic protons (6=6.8) were compared to get the x:y ratio of the polymer
2 and 3.

OH

8 9 2(a-b)
Polymer 2a: Grubbs’ third generation initiator (15.7 mg, 0.018 mmol, 1 equiv) in CH,Cl, (5
mL) was added to monomer 8 (300.0 mg, 0.90 mmol, 50 equiv) and monomer 9 (213.0 mg, 0.9
mmol, 50 equiv) in CH,Cl, (10 mL) to afford polymer 2a (481 mg) in 94% yield. Loading = 1.75
mmol/g, x:y = 1:1.

'H NMR (400 MHz, DMSO-ds 25 °C): 8 = 7.9 (s, DMF solvent peak), 7.7-7.5 (2H: NH), 7.21-
7.14 (2H: Ha), 6.9-6.75 (2H: Ha), 5.3-5.0 (5H: CH=CH & OH), 4.45-4.35 (2H: ArCH,OH),
4.02 (2H; ArOCHS), 3.67 (2H: OCH3), 3.5-2.8 (50.5H; OCH,, CHaai, CHy & solvent), 2.7-2.4
(5.7H; CHup & solvent), 2.4-2.2 (2.5H; CHyp), 2.0-1.6 (4.4H; CHu), 1.6-0.9 (16.2H; CHaq, &
CHgby), 0.83 (3.6H; CHsgag)-
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Polymer 2b: Grubbs’ third generation initiator (7.80 mg, 0.009 mmol, 1 equiv) in CH.CI, (4
mL) was added to monomer 8 (149.0 mg, 0.45 mmol, 50 equiv) and monomer 9 (210.0 mg, 0.9
mmol, 100 equiv) in CH,Cl, (7 mL) to afford polymer 2b (343 mg) in 95% vyield. Loading =
1.23 mmol/g, x: y = 1:2.

'H NMR (400 MHz, DMSO-ds, 25 °C): & = 7.8-7.4 (3H; NH), 7.25-7.15 (2.1H; Ha), 6.9-6.75
(2H; Ha), 5.5-5.0 (6.1H; CH=CH & OH), 4.4 (2H; ArCH,OH), 4.02 (2.1H; ArOCH,), 3.68
(2.1H; OCHy), 3.5-2.8 (17.6H; OCH, CHaaig, CH(ny & solvent), 2.7-2.5 (6.6H; CHup &
solvent), 2.4-2.2 (3.7H; CHu), 2.2-1.7 (7.3H; CHyp), 1.6-0.9 (30.1H; CHagig, & CHpy), 0.83
(7H; CHagai)-

10(a-b)
Attachment of first Amino acid on polymer support 2b

General procedure: To a solution of polymer 2b in THF was added the amino acid (Fmoc-L-
AA-OH), DMAP and DIC. The reaction mixture was allowed to stir for the requisite amount of
time, following which diethyl ether (5mL) was added. The supernatant solution was decanted,
the precipitate was dissolved in a few drops of DMF and re-precipitated with diethyl ether (5 mL
x 2) to afford amino acid attached polymer 10 (a and b).

General procedure for determination of amino acid loading: The loading capacities of

polymers 10 (a and b) were determined by recording their *H NMR spectra in the presence of a
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known amount of TCE. The integration of the peak at 6 = 6.9 ppm corresponding to TCE was

compared with the peak at & = 6.8 ppm for the aromatic protons of the polymer.

Polymer 10a: Polymer 2b (50 mg, 0.062 mmol, 1 equiv), Fmoc-L-Phe-OH (28.6 mg, 0.074
mmol, 1.2 equiv), DMAP (2.2 mg, 0.018 mmol, 0.3 equiv) and DIC (38 pL, 0.25 mmol, 4 equiv)
in 1 mL of THF was used. Reaction was completed in 5 h and 72 mg (97%) of 10a was obtained.

Loading = 0.88 mmol/g.

'H NMR (400 MHz, DMSO-ds, 25 °C): & = 7.9-7.8 (3.4H; NHpne & HarEmoo), 7.75-7.4 (5.8H;
NH & HarEmoo), 7.37 (2.5H; Haremon), 7.32-7.15 (9.8H; HarEmoo) & Har), 6.82 (2H; Ha,), 5.4-
4.95 (8.4H; CH=CH & ArCH,0), 4.35-4.1 (4.5H; CHgmoo,, CHa,Fmoe), & CHpre ), 3.98 (2.6H;
ArOCH,), 3.65 (2.6H; OCHy), 3.5-3.3 (24H; OCHy, CHagaiig. CHinpy & solvent), 3.25-2.7 (13.5H;
CHaphe) & CHey), 2.65-2.45 (20.5H; CHyp & Solvent), 2.4-2.2 (3.9H; CHyp), 2.1-1.6 (6.7H;
CHip), 1.6-0.9 (34.5H; CHaaiy, & CHey), 0.8 (7.4H; CHagaig).

Polymer 10b: Polymer 2b (50 mg, 0.062 mmol, 1 equiv), Fmoc-Gly-OH (22mg, 0.074 mmol,
1.2 equiv), DMAP (2.2 mg, 0.018 mmol, 0.3 equiv) and DIC (38 pL, 0.25 mmol, 4 equiv) in 1
mL of THF was used. Reaction was completed in 5 h and 65 mg (96%) of 10b was obtained.
Loading = 0.94 mmol/g.

'H NMR (400 MHz, DMSO-ds, 25 °C): & = 7.9-7.8 (2.1H; HarFmor), 7.75 (1H; NHay), 7.7-7.4
(4.8H; NH & Haremon), 7-37 (2H; HarEmog), 7.35-7.2 (4H; HarEmoo & Har), 6.85 (2H; Har), 5-
4.85 (8.2H; CH=CH & ArCH,0), 4.35-4.25 (1.6H; CHymog), 4.19 (1.2H; CH(emoc), 4.15-3.85
(2.3H; ArOCHy), 3.85-3.7 (2H; CHay), 3.66 (2.2H; OCH,), 3.5-3.35 (2.6H; OCH,) 3.25-2.7
(10.8H; CH(p) & solvent), 2.7-2.45 (16H; CHy, & Solvent), 2.4-2.2 (3.8H; CHyp), 2.2-2.0
(1.5H; CHpp), 2.0-1.6 (6.1H; CHyp), 1.6-0.9 (30.9H; CHagaig. & CHupy), 0.8 (6.9H; CHagai)-
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General procedure for peptide synthesis using polymer supports 2

Polymer support 2b (50 mg) was treated with Fmoc-AA-OH in the presence of DIC (1.5 equiv)
and DMAP (0.3 equiv) in THF (1 mL). After completion of reaction, the reaction mixture was
concentrated in vacuo to 1 mL. Diethyl ether (5 mL) was added to get amino acid attached
polymer as a precipitate. The precipitate was dissolved in a few drops of DMF and re-
precipitated with diethyl ether twice to ensure removal of excess reagents and by-products. The
precipitate was dried in vacuo and subsequently treated with 20 % piperidine in DMF (0.7 mL).
The reaction mixture was allowed to stir for 10 min to deprotect the Fmoc group. The polymer
was isolated as a precipitate with diethyl ether and coupled with the second amino acid using
HCTU (1.2 equiv) and DIEA (4 equiv) in 1:1 DCM-DMF (2 mL). The dipeptide attached to the
support was isolated as a precipitate in diethyl ether as described above (for the attachment of
first amino acid). The deprotection and coupling reactions were repeated to obtain tripeptide
attached polymer. The final peptide was cleaved from the support using LiOH'H,O (3 equiv) in
THF. The supernatant solution contained the lithium salt of the peptide, which was treated with
aq. HCI to afford the crude peptide 11. Peptide 11 was obtained after purification using RP-
HPLC.

Characterization of peptides synthesized using supports 2b

(0]
C(? Hﬁl_&kN OH
N
S

~
11a

HCI'H,N-Met-Phe-OH 11a: *H NMR (400 MHz, D,0, 25 °C): & = 7.45-7.33 (5H; Ha,), 4.85-
4.75 (lH, CHPhe(merged with 30|Vent)), 4.09 (t, \] = 6.8 HZ, 1H, CHMet), 3.31 (dd, \] = 14, 6 HZ, 1H,
CHaHoeney), 3.16 (dd, J = 14, 8.8 Hz, 1H; CHyHoene), 2.63-2.43 (M, 2H; SCHagven), 2.2-1.9 (5H;

CHagvien, CHagvien),; *C NMR (100 MHz, D0, 25 °C): & = 174.3, 169.1, 136.4, 129.2, 128.8,
S12



127.3, 54.4, 52.1, 36.1, 30.0, 27.9, 13.9; IR (KBr pellet): v = 3418 (br), 3068 (w), 2629 (w),
1675 (s), 1541 (m), 1434 (m), 1200 (s) 1139 (s) 839 (m), 801 (m), 724 (m) cm™; HRMS (ESI™):
calcd. for C14H19N205S (MH™) 297.1239, found 297.1288.

HCI'H2N-1le-Phe-Gly-OH 11b: *H NMR (400 MHz, D,0, 25 °C): & = 7.43-7.3 (5H; Ha/), 4.85-
4.75 (1H; CHphe(merged with solvent)), 4.0-3.83 (3H; CHje & CHacly)), 3.2-3.05 (m, 2H; CHapre)),
2.04-1.92 (m, 1H; CHye), 1.53-1.42 (m, 1H; CHaHbqie), 1.25-1.12 (M, 1H; CHHyqiey), 0.99 (d, J
= 7.2 Hz, 3H; CHaqie)); 0.92 (t, J = 7.2 Hz, 3H; CHaqiey); *C NMR (100 MHz, D;0, 25 °C): § =
172.83, 172.77, 169.0, 136.1, 129.2, 128.8, 127.3, 57.6, 55.0, 41.1, 36.9, 36.4, 23.8, 14.0, 10.5;
IR (KBr pellet): v=3406 (br), 3291 (br), 3073 (w), 2971 (w), 2933 (w), 1667 (s), 1540 (m) 1429
(w), 1200 (s), 1140 (s), 837 (w), 799 (w), 723 (w), 700 (w), cm™; HRMS (ESI"): calcd. for
C17H26N304 (MH™) 336.1923, found 336.1929.
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Polymer 3a: The polymer was synthesized following the general procedure described for
synthesis of supports 2. Grubbs’ third generation initiator (9.4 mg, 0.011 mmol, 1 equiv) in
CH,Cl, (3 mL) was added to monomer 12a (336.0 mg, 0.54 mmol, 50 equiv) and monomer 9
(235.0 mg, 1.1 mmol, 100 equiv) in CH,Cl, (7 mL) to afford polymer 3a (518 mg) in 88% vyield.
Loading = 0.91 mmol/g; x: y = 1:2.

'H NMR (400 MHz, DMSO-ds, 25 °C): 8 = 7.9-7.8 (3.5H; NHaia & Harmog), 7.7-7.5 (4H; NH
& HarEmon), 7.38 (3H: NH & Haremon), 7.32-7.15 (4.1H; Haremor) & Har), 6.82 (2H; Hay), 5.4
4.95 (8.1H; CH=CH & ArCH,0), 4.35-3.9 (7H; CHmoe), CHa,moe), CHala & ArOCH,), 3.64
(2.9H; OCHj), 3.5-3.2 (51.2H; OCH,, CHa(aiig. CH(ny & solvent), 3.2-2.6 (12.5H; CH)), 2.4-2.2
(2.3H; CHpp), 2.1-1.5 (8.2H; CHyp), 1.4-0.9 (29.7H; CHagiy, CHz(aim, & CHep), 0.8 (6.7H;
CHagaig).

Polymer 3b: The polymer was synthesized following the general procedure described for
synthesis of supports 2. Grubbs’ third generation initiator (11.2 mg, 0.013 mmol, 1 equiv) in
CH,Cl, (4 mL) was added to monomer 12b (435.0 mg, 0.64 mmol, 50 equiv) and monomer 9
(299.0 mg, 1.27 mmol, 100 equiv) in CH,Cl, (8 mL) to afford polymer 3b (703 mg) in 96%
yield. Loading = 0.87 mmol/g; x: y = 1:2.

'H NMR (400 MHz, DMSO-dg, 25 °C): & = 7.9-7.8 (3.4H; HarEmoo) & NHwer), 7.78-7.5 (4.3H;
NH & HarEmos), 738 (3H; HarEmog), 7.39-7.15 (4.3H; Haremor) & Har), 6.82 (2H: Ha,), 5.4-4.9
(8.1H; CH=CH & ArCH,0), 4.35-4.1 (4.2H; CHamos, CHeEmoo & CHaw), 3.98 (2.3H;
ArOCH,), 3.6 (2.8H; OCH,), 3.5-3.02 (206H; OCH, CHaweg, CHy & solvent), 3.15-2.6
(11.7H; CHpy & CHaeg)), 2.6-2.2 (17.5H; CHup, CHaguey & solvent), 2.1-1.5 (14.8H; CHu),
CHaqvet) & CHavien), 1.5-0.9 (30.3H; CHup & CHaqan), 0.8 (7.2H; CHaang).

Polymer 3c: The polymer was synthesized following the general procedure described for

synthesis of supports 2. Grubbs’ third generation initiator (6.8 mg, 0.078 mmol, 1 equiv) in
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CH.CI; (3 mL) was added to monomer 12c¢ (260.0 mg, 0.39 mmol, 50 equiv) and monomer 9
(183.0 mg, 0.78 mmol, 100 equiv) in CH,CI, (5 mL) to afford polymer 3c (416 mg) in 94%
yield. Loading = 0.88 mmol/g; x: y = 1:2.

'H NMR (400 MHz, DMSO-ds, 25 °C): & = 7.9-7.82 (2.3H; Harmog) 7.8-7.71 (1.1H; NHye),
7.70-7.5 (5.3H; NH & Harmog), 7.38 (2.1H; Haremon), 7.38-7.15 (4.2H; HarEmoo & Har), 6.84
(2H; Ha), 5.4-4.9 (8.2H; CH=CH & ArCH,0), 4.35-3.9 (7H; CHaFmoe), CH(emoe) ArOCH, &
CHiey), 3.65 (2.1H; OCHy), 3.5-3.25 (104.7H; OCHy, CHagey CHby & solvent), 3.2-2.7 (10H;
CHy & CHageg), 2.7-2.4 (16.9H; CHyp, & solvent), 2.4-2.2 (3.9H; CHuy), 2-1.65 (6.5H;
CHwy), 1.65-0.9 (37.6H; CHmp CHiteyy & CHaeyy & CHagag), 0.9-0.7 (13.3H; CHgany &
CHaLew)-

Dipeptide synthesis in solution for combination approach

Q j\N OH e Hs%\)?\ i P
SO SQS —-0%%”““@
O \© O 20a \©
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Fmoc-Gly-L-Phe-OBn 20a: To a solution of Fmoc-Gly-OH (0.48 g, 1.62 mol, 1.2 equiv) in
DCM (10 mL) at 0 °C, was added HBTU (0.61 g, 1.62 mmol, 1.2 equiv), TFA salt 19 (0.5 g,
1.35 mmol, 1 equiv) and DIEA (0.9 mL, 5.4 mmol, 4 equiv). The reaction mixture was warmed
to RT and allowed to stir 12 h. Subsequently, DCM (30 mL) was added and the mixture was
washed with a saturated aqueous solution of NaHCO3 (2 x 20 mL). The organic layer was dried
over anhydrous Na,SO,, filtered and concentrated in vacuo. Purification by flash column
chromatography (Gradient: 10-50 % EtOAc/Hexane) afforded 0.43 g (60%) of peptide 20a as a
white solid. TLC Ry = 0.1 (30% ethylacetate/hexane).

'H NMR (400 MHz, CDCl3, 25 °C): 6 = 7.77 (d, J = 7.6 Hz, 2H; HarEmon), 7.59 (d, J = 7.2 Hz,
2H, HAr(Fmoc)), 744'727 (9H, HAr(Fmoc) & HAr), 72'714 (3H, HAr), 702'694 (2H, HAr), 647 (d,

S15



J = 7.2 Hz, 1H; NHpre), 5.45 (bs, 1H; NHay), 5.14 (q, J = 12 Hz, 2H; CHy), 4.93 (q, J = 6 Hz,
1H; CHene), 4.39 (d, J = 7.2 Hz, 2H; CHagmog), 4.21 (t, J = 7.2 Hz, 1H; CH (#mor)), 3.95-3.7 (m,
2H; CHyly), 3.20-3.05 (M, 2H; CHapne); °C NMR (125 MHz CDCl, 25 °C): § = 171.2, 168.6,
156.6, 143.9, 1415, 135.5, 135.1, 129.4, 128.79, 128.76, 127.9, 127.34, 127.25, 125.2, 120.2,
67.6, 53.3, 47.2, 44.6, 37.9, 29.8: IR (KBr pellet): v = 3386 (s), 3252 (s), 1727 (s), 1636 (),
1557 (s), 1526 (s), 1448 (s), 1243 (s), 1191 (s), 1046 (s), 760 (s), 740 (s), 700 (s) cm™; HRMS
(ESIM): calcd. for Ca3H31N,Os (MH™) 535.2233, found 535.2232.

O o i i i L
7 HA[Or : @ O ﬁ/\fg ;oM
O 20a \© O 21a \©

Fmoc-Gly-L-Phe-OH 21a: To a solution of dipeptide 20a (0.57 g, 1.0 mmol, 1 equiv) in MeOH
(22 mL) was added Pd/C (125 mg, 12.5 mmol, 12.5 equiv) at RT. The reaction was allowed to
stir in an atmosphere of hydrogen (balloon was used) for 45 min, following which it was filtered
over celite. The celite was washed multiple times with MeOH and the combined filtrates were
concentrated in vacuo to give 0.46 g (98%) of dipeptide 21a as a white solid. TLC Rt = 0.2 (5%
MeOH/DCM).

'H NMR (500 MHz, DMSO-dg 25 °C): & = 8.05 (d, J = 7 Hz, 1H; NHppe), 7.89 (d, J = 7.5 Hz,
2H; HarEmoe), 7.71 (d, I = 7 Hz, 2H; HarEmoc)), 7.53-7.46 (m, 1H; NHgyy), 7.41 (t, J = 7.5 Hz,
2H; HarEmooy), 7.32 (t, J = 7.5 Hz, 2H; HarFmog)), 7.28-7.13 (5H; Ha,), 4.47-4.38 (1H; CHprpe),
4.28-4.12 (3H; CHz(Emoc) & CH(Emog)), 3.64 (dd, J = 17 Hz, J = 6 Hz, 1H; CHiHyqly), 3.56 (dd, J
= 16.5 Hz, J = 6 Hz, 1H; CHHy@ly), 3.04 (dd, J = 13.5 Hz, J = 4.5 Hz, 1H; CHaHuphe), 2.89
(dd, J = 13.5 Hz, J = 8.5 Hz, 1H; CHaHuphe); °C NMR (125 MHz, DMSO-ds, 25 °C): & =
172.8, 168.9, 156.4, 143.8, 140.7, 137.5, 129.1, 128.1, 127.6, 127.1, 126.3, 125.2, 120.1, 65.7,
53.6, 46.6, 43.2, 36.9; IR (KBr pellet): v = 3396 (br), 3331 (br), 1723 (s), 1640 (m), 1599 (m),
1537 (s), 1449 (m), 1409 (m), 1234 (s), 1158 (m), 741 (s), 700 (w), cm™; HRMS (ESI*): calcd.
for CsH2sN,05 (MH™) 445.1763, found 445.1751.
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Fmoc-L-Ser(O'Bu)-L-Phe-OBn 20b: To a solution of Fmoc-L-Ser(O'Bu)-OH (0.53 g, 1.4 mmol,
1 equiv) in DCM (15 mL) at 0 °C, was added EDCI (0.4 g, 1.7 mmol, 1.2 equiv), TFA salt 19
(0.62 g, 1.7 mmol, 1.2 equiv) and DIEA (0.6 mL, 3.5 mol, 2.5 equiv). The reaction mixture was

19 2

warmed to RT and allowed to stir 3 h. Subsequently, DCM (30 mL) was added and the mixture
was washed with water (2 x 20 mL). The organic layer was dried over anhydrous Na,SOy,
filtered and concentrated in vacuo. Purification by flash column chromatography (Gradient: 5-20
% EtOAc/Hexane) afforded 0.369g (42%) of peptide 20b as a white solid. TLC R = 0.5 (20%

ethylacetate/hexane).

'H NMR (500 MHz, CDCl3, 25 °C): 8 = 7.77 (d, J = 8 Hz, 2H; HarEmoo), 7.59 (d, J = 7 Hz, 2H;
HarEmoc), 7.4 (t, I = 7.5 Hz, 2H; HarEmoc)), 7.38-7.27 (7H; HarEmoe), Har, & NHpre), 7.24-7.2 (3H;
Har), 7.04 (dd, J = 7.5 Hz, 3.5 Hz, 2H; Ha(), 5.7 (bs, 1H; NHse), 5.13 (g, J = 12 Hz, 2H; CH)),
4.94 (q, J = 6 Hz, 1H; CHpre), 4.23 (d, J = 7.5 Hz, 2H; CHaFmor), 4.28-4.18 (2H; CH (Frmoe) &
CHser), 3.81 (dd, J = 8.5 Hz, J = 3.5 Hz, 1H; CHaHp(sen), 3.35 (t, J = 8.5 Hz, 1H; CHaHpser),
3.17-3.07 (M, 2H; CHaphe), 1.15 (s, 9H; CHagsy); °C NMR (125 MHz CDCls, 25 °C): & =
171.0, 170.1, 156.2, 144.1, 143.9, 141.5, 135.8, 135.2, 129.5, 128.74, 128.70, 127.9, 127.2,
125.3, 120.1, 74.5, 67.3, 61.8, 54.4, 53.6, 47.3, 38.2, 27.4; IR (KBr pellet): v = 3286 (s), 3070
(m), 2924 (s), 2856 (s), 1719 (s), 1696 (s), 1648 (s), 1550 (s), 1452 (s), 1355 (s), 1279 (s), 1245
(s), 1188 (s), 1084 (s), 1026 (m), 737 (s), 693 (s) cm™; HRMS (ESI*): calcd. for CsHaoN,OgNa
(MNa") 643.2784, found 643.2783.

20b 21b
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Fmoc-L -Ser(O'Bu)-L-Phe-OH 21b: To a solution of dipeptide 20b (0.32 g, 0.52 mol, 1 equiv)
in MeOH (12 mL) was added Pd/C (65 mg, 6.5 mmol, 12.5 equiv) at RT. The reaction was
allowed to stir in an atmosphere of hydrogen (balloon was used) for 45 min, following which it
was filtered over celite. The celite was washed multiple times with MeOH and the combined
filtrates were concentrated in vacuo to give 0.27 g (99%) of dipeptide 21b as a white solid. TLC
Ri = 0.2 (3% MeOH/DCM).

'H NMR (400 MHz, CDClz 25 °C): & = 8.63 (bs, 1H; COOH), 7.76 (d, J = 7.2 Hz, 2H:
HarEmoo), 7.58 (d, J = 7.2 Hz, 2H; HarFmog), 7.40 (t, J = 7.6 Hz, 2H; HarFmoo), 7.36-7.21 (5H;
HarEmoc), Har), 7.2-7.14 (2H; Hay), 5.9 (bs, 1H; NHser), 4.91 (q, J = 6 Hz, 1H; CHppe), 4.43-4.34
(M, 2H; CHaEmog), 4.27 (bs, 1H; CHse), 4.2 (t, J = 7.2 Hz, 1H; CHgEmoo), 3.8-3.7 (m, 1H;
CHaHb(sen), 3.39 (t, J = 8.4 Hz, 1H; CHaHpsen), 3.22 (dd, J = 14 Hz, J = 5.2 Hz, 1H; CHaHy(ehe)),
3.12 (dd, J = 14 Hz, J = 6 Hz, 1H; CHaHppne), 1.14 (5. 9H; CHaeay); °C NMR (100 MHz,
CDCls,, 25 °C): 6 = 174.9, 170.6, 156.3, 143.8, 141.4, 135.8, 129.5, 128.7, 127.9, 127.3, 127.2,
125.2, 120.1, 74.5, 67.4, 61.7, 54.4, 53.4, 47.2, 37.6, 27.4; IR (KBr pellet): v = 3415 (w), 3320
(W), 2924 (s), 2855 (s), 1725 (s), 1668 (s), 1527 (m), 1452 (s), 1231 (m), 1190 (m), 1083 (m),
1038 (w), 738 (s), 700 (m) cm™; HRMS (ESI™): calcd. for C31H3sN206 (MH') 531.2495, found
531.2473.

General procedure for peptide synthesis using supports 3

Amino acid attached polymer support 3 (70 mg) was treated with 20 % piperidine in DMF (0.7
mL) and allowed to stir for 10 min to deprotect the Fmoc group. The reaction mixture was
washed with hexane (4 x 3 mL). Diethyl ether (8 mL) was added to precipitate the deprotected
amino acid attached to the support. The precipitate was dried in vacuo and treated with dipeptide
(Fmoc-AA,-AA;-OH) using HCTU (1.2 equiv) and DIEA (4 equiv)in dichloromethane (3 mL).
The reaction mixture was allowed to stir 3 h, following which it was concentrated to 1 mL in
vacuo. The crude solution was precipitated with diethyl ether (8 mL) to give the tripeptide
attached polymer. The precipitate was dissolved in few drops of DMF and re-precipitated with

diethyl ether (8 mL). The process was repeated three times to remove excess coupling reagents
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and amino acids. The deprotection and coupling steps described above were repeated to get the
desired peptide attached polymer. The peptide was treated with LiOH (3 equiv) in THF (3 mL)
and 7-8 drops of water and allowed to stir 45 min. The resulting solution was concentrated in
vacuo and diluted with water (5 mL). The supernatant was acidified and treated with dil. HCI to

get the crude peptide. The crude peptide was purified by RP-HPLC to afford the pure peptide 15.

Characterization of peptides synthesized using supports 3

HCI'H2N-Leu-Ala-Phe-Ala-OH 15a: *H NMR (400 MHz, MeOH-d,, 25 °C): § = 7.3-7.16 (5H;
Har), 4.61 (dd, J = 8.4, 5.6 Hz, 1H; CH (pne); 4.44-4.34 (m, 2H; CHal), 3.87-3.81 (m, 1H;
CHLew), 3.18 (dd, J = 14.4, 4.8 Hz, 1H; CH,Huepne), 2.94 (dd, J = 14, 8.8 Hz, 1H; CH.Hyhe),
1.72-1.59 (3H; CHaey & CHieu), 1.40 (d, J = 7.2 Hz, 3H; CHaai), 1.33 (d, J = 7.2 Hz, 3H;
CHa(aia), 0.98 (dd, J = 8.8, 5.6 Hz, 6H; CHas(ey); *C NMR (125 MHz, MeoH-dg, 25 °C): § =
175.6, 174.0, 172.9, 170.3, 138.2, 130.5, 129.4, 127.7, 55.6, 52.8, 50.5, 41.6, 38.8, 25.3, 23.2,
21.9, 18.2, 17.7; IR (KBr pellet): v = 3439 (br), 3283 (w), 2926 (w), 1635 (s), 1544 (w), 1449
(w), 1203 (m) 1141 (m) cm™; HRMS (ESI*): calcd. for C,;Ha3sN4Os (MH') 421.2451, found
421.2435.

Cl® NH
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HCI'H,N-Pro-Val-Trp-Ala-OH 15b: *H NMR (400 MHz, D,0, 25 °C): § = 7.74 (d, J = 8 Hz,
1H; Harrrp), 7.56 (d, J = 8 Hz, 1H; Harrrp), 7.35-7.28 (2H; Harry), 7.23 (t, J = 7.2 Hz, 1H;
Har(rip)), 4.44-4.32 (2H; CHpro & CHala), 4.13 (d, J = 7.6 Hz, 1H; CHval), 3.48-3.23 (4H; CHapro)
& CHapne), 2.39-2.25 (M, 1H; CHpyo), 2.12-1.98 (2H; CHypro)), 1.98-1.85 (m, 1H; CHpyo), 1.71-
1.6 (m, 1H; CHyva), 1.4 (d, J = 7.2 Hz, 3H; CHs(als), 0.96 (dd, J = 10.4, 6.8 Hz, 6H; CHsay);
3¢ NMR (125 MHz, D0, 25 °C): 6 = 175.9, 172.6, 169.5, 136.2, 126.9, 124.7, 121.9, 119.3,
118.3, 111.8, 108.7, 60, 59.4, 54, 48.7, 46.6, 30.0, 29.8, 27.1, 23.7, 18.2, 17.7, 16.5; IR (KBr
pellet): v=3420 (br), 3283 (w), 1636 (s), 1549 (w), 1455 (w), 1188 (w), 1134 (w), 1040 (w) cm’
L HRMS (ESI™): calcd. for CosH34NsOs (MH*) 472.2560, found 472.2553.

o ® M
Cl NH3 O O

H H H
\SW 5 H NQJ\OH
0 = o} z

PN
15¢

HCI'H,N-Met-Val-Trp-Ala-OH 15¢: *H NMR (400 MHz, CDsCN, 25 °C): §=7.55 (d, J = 7.6
Hz, 1H; Harrp), 7.36 (d, J = 8 Hz, 1H; Harrp), 7.16-7.09 (2H; Harrrp), 7.07-7.02 (1H;
Har(rrp)), 4.57 (dd, J = 8, 6.4 Hz, 1H; CHr~yp), 4.2 (9, J = 7.2 Hz, 1H; CHaia), 4.05 (d, J = 7.6 Hz,
1H; CHva), 3.97 (t, J = 6.4 Hz, 1H; CHwme), 3.2 (dd, J = 14.8, 6 Hz, 1H; CHaHp(trp)), 3.04 (dd, J
= 14.8, 6.8 Hz, 1H; CH,Hp(trp), 2.35-2.28 (M, 1H; SCHaHume), 2.25-2.15 (M, 1H; SCHaHp(ver),
1.97-1.82 (8H; CHsgmer), CHamery & Solvent), 1.24 (d, J = 7.2 Hz, 3H; CHzaiw), 0.78 (t, J = 6.8
Hz, 6H; CHavay); *C NMR (125 MHz, MeOH-d,, 25 °C): § = 173.2, 172.8, 169.8, 138.0, 128.8,
124.8, 122.4, 119.8, 119.4, 112.3, 110.9, 60.7, 55.3, 53.5, 32.1, 31.9, 29.8, 29.0, 19.7, 18.7, 18.1;
IR (KBr pellet): v= 3423 (br), 2924 (w), 1671 (s), 1644 (s), 1542 (w), 1455 (w), 1202 (m), 1139
(m), 1024 (w), cm™; HRMS (ESI™): calcd. for C,sH3sNs0sS (MH*) 506.2437, found 506.2414.
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HCI'H,N-Ala-Gly-Phe-Met-OH 15d: *H NMR (500 MHz, D,0, 25 °C): & = 7.32-7.16 (5H:;
Har), 4.56 (t, J = 7.5 Hz, 1H; CHppe), 4.41 (dd, J = 9.5 Hz, 4.5 Hz, 1H; CHwe), 4.03 (g, J = 7 Hz,
1H; CHala), 3.86 (d, J = 3 Hz, 2H; CHagyy), 3.05 (dd, J = 14 Hz, 7 Hz, 1H; CHaHp(ene)), 2.96 (dd, J
= 135 Hz, 8 Hz, 1H; CHiHuehe), 2.5-2.42 (m, 1H; -SCHiHpwen), 2.4-2.32 (m, 1H; -
SCHaHbmet), 2.09-2.01 (m, 1H; CHaHpwer), 2.00 (S, 3H; CHsmer), 1.93-1.84 (1H; CHaHpmer),
1.44 (d, J = 7.5 Hz, 3H; CHaaip); *°C NMR (125 MHz, D,0, 25 °C): & = 174.6, 172.9, 171.2,
170.5, 136.1, 129.2, 128.7, 127.2, 54.9, 51.5, 49.0, 42.0, 37.0, 29.8, 29.2, 16.3, 14.0; IR (KBr
pellet): v = 3396 (br), 1640 (s), 1407 (s), 1199 (w), 1136 (w), 635 (w), cm™; HRMS (ESI*):
calcd. for C19H29N4OsS (MH™) 425.1853, found 425.1847.

Y
5 6 O (u O
ci H3N\:)LH/Q(N£QLH OH
- o = o
15e \©

HCI'H2N-Ala-Ser(O'Bu)-Phe-Met-OH 15e: 'H NMR (400 MHz, D;0, 25 °C): § = 7.32-7.17
(5H; Ha), 4.61 (t, J = 7.2 Hz, 1H; CHppe), 4.44-4.36 (2H; CHyer & CHser), 4.03 (g, J = 7.2 Hz,
1H; CHaia), 3.55 (d, J = 5.6 Hz, 2H; CHysen), 3.06 (dd, J = 13.6 Hz, 7.2 Hz, 1H; CHaHpene)),
2.97 (dd, J = 14 Hz, 7.6 Hz, 1H; CHaHpphe), 2.52-2.32 (2H; -SCHyvey), 2.12-2.01 (4H;
CHaHbmen), & CHagvien), 1.93-1.84 (m, 1H; CHaHyoven), 1.42 (d, J = 6.8 Hz, 3H; CHaaip), 1.09
(s, 9H; CHagay); °C NMR (125 MHz, D,0, 25 °C): § = 174.7, 172.2, 170.70, 170.66, 136.0,
129.4, 128.8, 127.2, 75.4, 61.1, 54.6, 54.2, 51.7, 49.0, 37.4, 30.0, 29.3, 26.4, 16.6, 14.0; IR (KBr
pellet): v = 3394 (br), 1640 (s), 1407 (s), 1199 (w), 1138 (w), 646 (w), cm™; HRMS (ESI™):
calcd. for Cp4H39N406S (MH™) 511.2590, found 511.2599.
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HCI'H2N-Pro-Gly-Phe-Leu-OH 15f: *H NMR (400 MHz, D,0, 25 °C): § = 7.4-7.2 (5H; Ha,),
4.62 (t, J = 7.2 Hz, 1H; CHppe), 4.37 (t, J = 7.6 Hz, 1H; CHpy), 4.32 (t, J = 8 Hz, 1H; CH_ey),
3.90 (s, 2H; CHacly), 3.43-3.30 (M, 2H; CHaprg), 3.11 (dd, J = 14 Hz, J = 7.2 Hz, 1H;
CHaHb(rhe), 2.98 (dd, J = 13.6 Hz, J = 8 Hz, 1H; CHaHuphe), 2.44-2.35 (M, 1H; CHpyo), 2.1-1.9
(m, 3H; CHpro & CHapro)), 1.62-1.49 (3H; CHieu & CHaew), 0.87 (d, J = 5.6 Hz, 3H; CHs(Ley),
0.82 (d, J = 5.6 Hz, 3H; CHz(ew); *°C NMR (100 MHz, D,0, 25 °C): 176.2, 172.7, 170.4, 170.2,
136.3, 129.3, 128.8, 127.3, 59.8, 54.8, 51.7, 46.6, 42.4, 39.7, 37.2, 29.6, 24.4, 23.8, 22.2, 20.8;
IR (KBr pellet): v= 13392 (br), 1647 (s), 1409 (s), 1021 (w), 653 (w), cm™;HRMS (ESI*):calcd.
for CooH33N4O5 (MH™) 433.2445, found 433.2462.

*:Q:H: m *
y z
i [Ru] (0] J;O O

H 0O CH,Cl, H
HN [o 06M], rt, 1h

NH2

C' 15f

x

§ J

9 <P o
o NHFmoc
NHFmoc o
(@)
12c

xy:z=1:1:2
x+y+z = 200
Loading =0.72 mmol/g

I
aw@wowzw

Synthesis of polymer 4: The polymer was synthesized following the general procedure
described for synthesis of supports 2. Grubbs’ third generation initiator (5.4 mg, 0.006 mmol, 1
equiv) in CH,Cl, (3 mL) was added to monomer 12c (207.0 mg, 0.31 mmol, 50 equiv), monomer
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16 (76.0 mg, 0.31 mmol, 50 equiv) and monomer 9 (146.0 mg, 0.62 mmol, 100 equiv) in CH,CI,
(6 mL) to afford polymer 4 (380 mg) in 88% yield. Loading = 0.72 mmol/g; x:y:z= 1:1:2.

'H NMR (400 MHz, DMSO-dg, 25 °C): § = 7.9-7.8 (3.6H; HarFmog), 7.8-7.5 (5H; NHiey &
HarEmoo), 7.38 (2.7H; HarEmog), 7.32-7.15 (4.4H; HarEmoo) & Har), 6.83 (2H; Hay), 5.4-4.8
(10.4H; CH=CH), 4.3-4.1 (3.7H; CHaFmoo), & CHai), 4.1-3.3 (393H; CHfmoc, ArOCH,, OCH,
& solvent), 3.2-2.5. (38.1H; CHageq), CHguo) & solvent), 2.4-2.22 (2.3H; CHupy), 2.0-1.0 (44.2H;
CHiub, CH (Lo, CHa(Lewy, & CHadegy), 0.9-0.7 (12.5H; CHagang & CHaeu):

OH
o H (0] H (0]
e NS
(0] 17 O \@ (@)

HCI'H,N-Tyr-Gly-Gly-Phe-Leu-OH 17: The peptide was synthesized following the general
procedure described for synthesis of peptides 15 using supports 3. *H NMR (400 MHz, D,0, 25
°C): & = 7.35-7.22 (5H; Ha), 7.13 (d, J = 8.4 Hz, 2H; Harryn), 6.84 (d, J = 8.4 Hz, 2H; Hacyn),
4.61 (t, J = 7.2 Hz, 1H; CHpne), 4.33-4.27 (M, 1H; CHyey), 4.21 (t, J = 7.2 Hz, 1H; CHry,), 3.86
(d, J = 10 Hz, 2H; CHagyy), 3.82 (d, J = 4.8 Hz, 2H; CHygy)), 3.15-3.07 (3H; CH.Hyphe) &
CHa(tyn), 3.0-2.9 (2H; CHaHyphe) & OH), 1.62-1.49 (3H; CHyey & CHayey), 0.86 (d, J = 6 Hz,
3H; CHaew), 0.81 (d, J = 6 Hz, 3H; CHa(ey); *C NMR (125 MHz, D,0, 25 °C): 176.1, 172.8,
171.2,170.7, 169.9, 155.3, 136.2, 130.9, 129.3, 128.8, 127.2, 125.5, 115.9, 54.8, 54.6, 51.6, 42.4,
42.2,39.2, 37.1, 36.0, 24.3, 22.2, 20.7; [a]*% = 13.4 (c 0.18 AcOH); IR (KBr pellet): v = 3396
(br), 1641 (s), 1408 (s), 1200 (w), 1137 (w), 640 (w), cm™; HRMS (ESI*): calcd. for
C2gH3sNs07 (MH™) 556.2771, found 556.2774.

S23



09¢'L—

¥9¢'8—

NMR Spectra of Compounds

/\/O\/\Cl

o @
Cl H3N

ppm

2e8'e

_

29,6 —
woer—

/\/O\/\CI

o @
Cl H3N

RS P ISP RRRIE, SOV RIE NE P WIPIN! 8 AN

140

ppm

120 110 100 90 80 70 60 50 40 30 20 10

130

150

S24



N/\/O\/\CI |

H

8YT9ET —
L0€'8ET—

0.8'S.T—

10 ppm

20

30

40

50

60

70

130 120 110 100 90 80
S25

140

N/\/O\/\C| |

H

150

160

180 170

190




ppm

Uovo.ﬂ T.9'0€—
FT OIS0 gzpee

004 TV~
V6L VY~
oz BT
by —20C zyzuy
—£50°¢C
=
— 6202 T€L°19
_ TSO.N ove m@V -
s T egzoL—
_ =£50¢ L0690~
19T°2L
STvLL 7
=0
/1560
—————= | © =360
— =2 Y
2 \£E60
o 956" TT — .
o
T
_ — AT 7 Q
- - -~ <0102
- S EPE0ST~ B
o) ZETZET— -
w V09T — -
A . — -
— 0002 08E€'8ET O
o J . -~V e
®
o
ZT mm
o
e 828'€9T — zT -
o
N
——  TOT'9.T— B
- | o =760 =
—
0/8'06T — -

10 ppm

20

3

40

50

60

70

80

90

100
S26

110

120

130

140

170 160 150

180

190




£
g
[0
o
1921
9921
me.H/ °
oTe'T Fa
Nmm.a/
wB.H/ €80C 9v9'0€ —
w%.ﬁ/r 0
0987 [ LTV'6€
o\ B mn
o\ % o ZE00T 66y —
mmma\ Fa 160 omv.ovw
806'T G8c' LY
056°'T
ol Fa 250°59
N
086'T €559
¥50°Z eo\ -
v68'C— Lo ro6t Mwwwwv
o
- EV8'9L— _
187°€ -
mmv.m/ HS.R\
€19°e . 8LV LL
omo.m/ L2 —oeoz
889 —> —g10¢
0T8'€ —_ —v10¢
HNmAm\ o T —
geg'e r<
SITh—F €10¢C
mﬁ.v\
9TV |0
609V — - — ¥ —ziet 9I8VTIT— -
I I
o Lo (@)
wn
4 99/.°'8¢T— -
T6L'EET ~_
Fi2 6VT9€T —
1709 0 et _—
9v0°'9 o Tre'8ET S
vmo.ow s
1909 o
890'9 % - — [ © Te0T w
179 o =160 3
8119 © oo ©
e N | 0et°85T N
ZET'9 S
ZT ZT
§889~_ o B J— o
906'9— - o 0002 .
oom&/ VE6'GLT —
www.hw < —= 08T N
687L IR -
M

10 ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
S27

180




O
NJ\O

H

£

12a

N/\/O\/\O

o}
H

9v0'C

928'T

S98°9T
86.°6¢
610°6€
98T'6€
€5E'6E
0cs'6€
989°6€
€48'6¢€
0coov
L16°0V
8T6'¢cY
¢e9'SY
€19'9v
€06'9%
2444
159°99
9¢/.'S9
9.0°/9
7989
GT2'69

0
-
©

S ==

=S\

STEVTT
SET'0ZT
S6T'SZT
vez ST
260221
¥59'22T X
L16'1TT \
999'621
562°9€T
Z0L°LET “
EvL0VT
€9°€pT
958°ErT

e

€LLCLT—
ELLYVIT—

o
J\O

12

12a

N0

[0}
H

10 ppm

0 70 60 50 40 30 20

8

90

100

180 170 160 150 140 130 120 110

190

528



8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm

8.5

120°¢C
€v0'C
—_Too¢
ALN4
0€6°0
€10°¢C
—ZS8°0

€80°¢C
6280
—/980°T

= %080

\¢08°0

06LVTT~_
TeT0ct

00¢'set N
60¢'LcT M
098°L¢T—
YOy 0ET—
LET9ET —

€€€'86T—
6EY TVT— -

¢v0'99T —
680°65T —

8T0°CLT—
0T8'GLT—

20

30

160 150

170

10 ppm

130 120 110 100 90 80 70 60 50 40

140

180

190

S29



ppm

20€’e

9/T2C
€ere
SETC

|

20€'C
920'T
600°€

|

T96' T2~
0862 —
8.8vZ—
06908 —
805'6€
LTy
2€8'TY
G98'YY ~_
0059 —~
omm.t\\
e LY

0LL2¢S

9/6'99
RH.B/
18729 —\
9,569 —
8#2\
8oL —
mmH.E\
nan

65L¥TT —
90T'0ZT

T2zt
86T 12T\
988221 —
T0T'82T “
6/Z°0ET

TOT'98T —
zse8eT—
Ly T T —
v et~

60T'9ST —
8.6'8GT —

TLTELT—
€2C9LT —

o
12¢

o
H

10 ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

180

S30



©
© ©
Qe
™o

6¢€’L
6vEL
v§e'L
9L
L9€°L
18€°L
90v’L
vev'L
915,
65,
9L,
18271

HO N AT MM
~NO OO AN
OITIATHS
OO OOLLWLWLWwLW

— o

¢S0°¢

S10°¢C
— 21017
—£00¢
20T
080°¢

6180

6€8'6¢—

€e6°LE—

6SS vy —
€T LY —

G9C'€G—

6GT°0CT

GTC'Set
[ASTAVRAN
hmm.hw._uu/

#m#.ﬂwa‘\
968°EVT

665°99T —

GGS'89T —
TLTTLT—

H
20a

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

S31



667'C
982
1882
1687
8062
120°€
GE0'E
£50°€
290°€
166°€
8£5°E
0S5°€
1.5

g8
otoe
829'€
059'€
299°€
82T
96TV
JArad
veey
T
6927
'Yy
8TY'Yy
29v'y

. e

=\

==\

YoT'L
6.T'L
68T°L
€0T°L
1221
weL
95z,
10€°L
NmmsV
9ee' L — £

96¢€°L
1L
9ev’'L

L6V,
669,
€ILL
8.8,
€68'L
8€0'8
2508

T
o
oUw
Iz
wo
zr &
o=<( N
o)

ppm

2.0 15

25

8811

[ » =&ST'T

5

[ @ 9191

—66¢'T

TS0°€
1860

— ooV

8/8'9¢

o
N
o
(o2}
o™

NSOyt

~
)
b
o
™

¥SE°6€
1¢S'6€
889'6€
SG8'6€

o N
o O N
© =9
o M
< <

¥95°€S

o
™
™
IT)
©

T20°0¢T

N
mqm_@ﬁ/
900°L2T \

¥58'89T —
SSLCLT—

OU,____
oHAo N

S
O

ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

180

S32



TST'T
09T
¥80°€
S60°€
TiT'e
[4A%S
CET'E
8VT'e
09T°¢
9ge’e
41585
69€°€
€6.°€
008°€
018°€
L18°€
ceey
veey
99€'v
8€v

826V
EV6'Y
SS6'v
660°S
€T’
wT's
TE€L'S
ve0'L
8€0°L
ov0’L
€50°L
80¢°L
91¢'L
0ce'L
lLec’L
6¢c’L

~
(3]
N
N~

09¢'L
T6C’L
90€°L
L0€E°L
Tee’L
(440
ve'L
L8€°L
oL
LTV'L
8.5,
265,
8G/.°L
VLLL

20b

6¢T°0¢T
86¢'GcT
6T¢LcT

=\
wwmmw
/

L2T0LT~_
220 TLT

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

S33



wWilT—

160°€
90T'E
9zT'e
wi'e
96T'E
602°€
1€2°e
vvee
1.€€
Nmm.mw
eIr'e
GLLE—
102
612
9Ty —7
1.2V
£GEY
08Ev
16€Y
12y
8887
£06'%
226V
1667
mmw.m\
89T°L
v8T'L
2L
6ve'L
092°L
6.2°L
208 L ¥
w2EL—F
28eL
00v'2
6TY'L
vISL
265°L
€62°L
1L
829'8

00 -0.5 ppm

3.0 25 2.0 15 1.0 0.5

3.5

4.0

4.5

6.0 5.5 5.0

6.5

8.0 75 7.0

8.5

—8.0'6

—ve0'T
— Noo.._”
—~3800'T

1.6°0
/6L0'T
=080

\600°¢

—000T

1180

09€'Le— -
EV9'LE—

0Ly —

8TV €S ~—_
eV S —

STLT9—
Tev,9—

STSWL
Nvm.ﬁw

09T LL—7
8LvLL 7

€0T°021
§TZ'SeT
187121
662221
€58'12T— 7
91.'82T \
q91°621
ZSLSET 7
YOr THT —
2LLEYT—

¥2e 98T —

8/9°0LT—
268'VLT —

110

150

10 ppm

90 80 70 60 50 40 30 20

100

130 120

140

180 170 160

190

S34



LEEL
v§e'L
A1 WA
€9¢°L
8.¢°L
8¢,
60v7°L
Lyl
vv'L

S\

OH

ZT

© NH,4
®

Cl

11a

ppm

15

2.0

3.0 25

35

.0

<

4.5

5.0

55

6.0

6.5

7.0

7.5

000'S

900°¢

S.60

§86°0

960

0TO0’'S

CI6ET—

98 Lc—
ST00E—

€609 —

TIT2S—
9GE VS —

£62L2T
Teg'8zT >
osT62T
GEY'9ET—

T180°69T—
¥8C VLT —

OH

ZT

3

NH
CIQ@

11a

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

S35



Tce L
ovm.m/
99€° L~

€68 L7
Tiv'.
8¢y,

0.5 ppm

0

—

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15

8.5

—/860°¢€
—\668'¢
0T0'T

00T

8v0'T

§00°¢

000°€

€80°'S

€LYV 0T —
€L6'ET—

6¢8'€c—

T8E9E~_
626'9€—
T T —

Sv0'SS—
189.G—

YAk
s
161621
62T'9ET —

896'89T ~_
19.¢/T
@Nw.mw.ﬁ e

190 180 170 160 150 140 130 120 110 100

0 ppm

80 70 60 50 40 30 20 10

90
S36



veT'L
82/
oz Lt

Nmﬁ\
292'L

ppm

0.5

O —acno
-9 —909

—/9v0°€
[ 10 \§S50°€
L I —
v10°€
o
[«
n
[«
[ © 0007
™

)
[32]

— 0660

Lo T —
S

| —cT0%

N 8107
Lo
n
)
n
Lo
[{e}
[e)
S
[ ©
~

820'S
e
~

JAZAVAY
09T'8T
€16°'T¢
9GT'€C
vee'Ge—
v8'8€
ce9'TY
414214
T99'8Y
ce88y
¢00'6¥
€LT 6V
€156V
¢Ly0S
T18¢S
129'SS

il

™
<
™
o
<

B e

€EL 2T~
286621 —
06v° 0T~

GEC'8ET —

TEC0LT
wa.NZM
9€0 VLT —+
mS.mZ\

ppm

180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
S37

190



OH

o'y

— 8960
F e €50°¢
[~ G201

— 0007

8.0

769'80T ~_
908'TTT —
0TE'8TT

,ﬁm.mﬂV
G68'TZT—
989'v2T— -
698921~

€EC9ET —

LT15'69T —
W9CLT—
Yw6'SLT—

10 ppm

50 40 30 20

60

70

80

90

100

110

120

170 160 150 140 130

180

190

S38



oo
o w
N oo
-

¢S6'e

€5S'Y

0502

VO DN DN~ NN
NMROO DN~ OO

d 1CQ QAN HQ | N
R e Mo ol N o)

L

.

iy
il

OH

0.5 ppm

— 0209

1.0

= .10°€

o VT8

—¥00'T

2

—ZL20T

2.5

3.0

G20'T
S90°'T

3.5

—/156°0
Huwmmﬁ
—816°0

4.0

[ < =gegT

5.0

5.5

6.0

-2 —000T
—J50¢
o —PE0T

[~ —/v0T

258°0TT
0Lz ZIT
08€°6TT

wmw.m:V
08€°7ZT——
S08v2T—"
ovg'ezT

886'LET—

808'69T~_
0LL'2LT—
oLtet

15¢

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100

ppm

80 70 60 50 40 30 20 10

90

S39



Tev'T
vt
SV8'T
9G68'T
298’1
/8T
068'T
606'T
S66'T
6¢0¢
6€0°C
LS0¢
190¢
€80C
Teee
LvE'C
65€°¢C
[Z2%4
06€C
6¢v'e
6EV'C
Shv'e
SSv'e
9r'e
clyve
a8r'e
9€6'C
256'¢C
€96'C
6.6'C
Le0'e
wo'e
§S0'€
690°€
va8'e
098¢
S00'v
6107
€e0'y
yA 4
96€'Y
Sov'y
STv'y
vev'y
sy
AR 4
cLSY
00L'v

eSS T TN e———

ppm

0.5

0S6'€T —
68¢°9T —

1.0

26162 ~_
18L°62—
8.0°€
F8 T s00e—
vz —
—Bv2T
L © —T€82 26687 ——
—~0260 Tz 16—
ZV6vG —
— 0860

— 7960

9ET'T

—960'T

L16'T

990°T

o 0660

[ ¥ —000T

5.0

VETLZT~_
82,821 —
L0621

Lw 6S0'9€T —
0

6.0

6.5

SSY'0LT

G0z TIT
€98'2LT——
189t

192'S

7.0

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

190

540



0.5 ppm

0

— =<66T'6

[ T80

—01T
[N G¥0Y

€€0¢

—¥80'T

—~2907T
—L20¢

000'T

4.0

¥20¢

N sAT
=4907T

5.5

6.0

7.0

0/2'S

7.5

2¢OVl —
98G'9T —

9EV'9Z ~_
76262 —
056'62~"

8EY'LE—

696'87~_
899 TS~
VeI YS —
129vs~"

VETT9 —

T9€'GSL —

182121
650821 —>
09e'62T
6€0'9ET —

199°0LT
00L°0LT
802°2LT—
8191

ppm

10

20

30

40

50

60

70

80

90

100

110

120

200 190 180 170 160 150 140 130

210

S41



m:.m\
Bdm
mvm.m\
€9€'E
T8E'E

cee’L

ovw&/v

LL2’L
/

62 L—
m._”m.n\
€ee’sL
TS€°L

7.5

8.0

8.5

85,02
SN.NNV

118'€C——
owm.vm\
629'62—

VeT'Le —0
T199'6€ —

i __VT0'€ gopzy—

L6599y —

, 0960 yp)7g——

W8V —
92865 —

€52 2T~
918'82T —
zeeeeT—

SL29ET—

8€0'S

LIT0LT
ZevorT—>
6vLZLT—
002°9.T—

100 9 8 70 60 50 40 30 20 10 ppm
S42

110

T
160 150 140 130 120

170

180

190




2080
T80\
6v8'0—7
wowc\

€157
625 T\
655 T—7
NB.H\

EV6'C
¥96'C
8.6'C
666'C

180°€
oodi
61TE—
Nma.m\

018’
2e8'e
mww.m/

v.8e——
26TV
0TV~

82V —F
v8zZ'y
90EY
6TE Y

689’V
L09'V
129
00L'¥

vE8'9
658'9
0zT'L
'L
9Tz,
VET L0
892 L—
mmmx\
90€"L

gzgL

el

je

)

5.0

35 3.0 2.5 2.0 15 1.0 0.5 ppm

4.0

<

55

6.0

10
©

o

0
~

=
©

8.5

_/880°E
=<0v0E
689°0Z ~_
€912 —
9geve—"
—8l0t
596°GE
€108

19T'6€—
8022 —~
mﬁ.mv\
TT9TS ~_
985'YS ~__
81,75~

190C

8.0°E

—BLEY e

—/800°C
—\800°¢
—000'T

—38907T

—1807T

SV6'STT —

¥0G'SZT
NNN.RH»A
122827 —=
262621~
v68'0ET

OvZ 9eT—"

=S5c¢0¢

[~ __—-5892°65T—

=1v0¢
8vT's

626'69T
P2L0LT -\
89T TLT—
90821~
20091

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

190

S43



9¢8'0—
ve0'T—
V6T T—
LTET—
sy T—

ce8' T —

S8¢'¢c—
667'¢c—
8¢l ¢c—
888'¢c—
0LT'E—
8EEE—
oTre—"
0L9°€—

910V —

T6E 7~
vovry—"

6€0°G~_
cETS—
89¢'G—

078'9~_
858'9—
98T L~
S0z’ L
TLGL—
¥89'L—
6v6'L—

bl

i

*

xiy =1:1

0.5 ppm

€09°€

v.1°9T

€'y

:

SSv'e
689°S

y

80509

[40) %4

4.0

800°¢

¢96'T

4.5

5.0

f

160°'S

7

5.5

6.0

6.5

066'T

7.0

000°¢

1!

960°¢

8.0

8.5

S44



6ET'S—
SleS—

v8'9~_
8589
98T L~
902’ L

€8G9, —

*

2b
x:y =1:2

ppm

0.5

|

(4404

¢0T°0€

LEE'L

2.0

ﬁ

8T.°€
8€9'9

zﬁ

r

9€9'/1

-

TST°¢

4.0

LS0°¢

¥.0°C

4.5

5.0

f

9209

6.0 55

6.5

000°¢

7.0

SG0°¢

~ g6

|

8.0

8.5

S45



66L0—

LITT —
80€T—
YSr' T —

0S8'T—
88¢'¢
Nvm.N%

S6v'Z
oom.mw
505

6887 —
626'C

moo.m\
608 —

0S9'€c —

£86'€ ~_
6217~
617 ——
oy

000G —
GeTS—
1925 ——

128°9——
6.T°L

Izl >
V€L —
809'L~_
ves'L

mwws/

i/

T9€'8

|

546



908'0—

€8T T—
TI€T—
097’ T—

LY8T—

Zvee
6v°C
S6v°Z
0052
v05°Z
605Z
ov6z—
T9T'E —
608°E —_
607'E—
859'€~_
§91'€~
08re—"
£007 —
£6T 7 —

viTY—7
omm.v\

€206 —
vers—
89¢'S—

€589
.E»NH/

£62°L
:m.h/
0LEL
8ge"L >
956, —
§99'L—7

€89/ \
1504
1582

698,

€T¢'8

S47



|

€699

i

€8T'8

-

Ll2C

-

L6Y'CT

N

188¢

S00°L

S60°'8

548



66.0—

6LTT—
€0E'T—

819 T—

S68'T—

00S'¢—
699'c—

G20'e—

cLEE—
roe—

96'€—
v8Tv

16T —>
2z

G20'S~_
€eTG—
eveG—
98€'s—

V289 —

€2zl

£87L >
8LEL—
G9G L —
€19, —
1180 —
e

549



veee—
8v9'e—

G86'E~_
1907 —
19TV —
92—

200'G—
RT'S—
19¢°G—

0.5 ppm

o

m

7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0

7.5

SVE'ET

VE9'LE

¢0s9

8G8'E

ﬂ

€89°9T

i

.66

90L'¥0T

[40) %4

f

G169

€918

T

S50



=1:1:2

x:y:z

ppm

15 1.0

2.0

35 3.0

4.0

6.0 5.5 5.0 4.5

6.5

7.0

8.0

8.5

|

0€5°¢T

8ccvy

ﬁ

L62'¢C

G¢1'8€

6VE'E6E

)

TI.€

8EY'0T

j

000°¢

v’y
60.¢
0€0’s
§9G'€

J

|

S51



