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1.0 Abbreviations

BTC, bis(trichloromethyl)carbonate; DCC, N,N'-dicyclohexylcarbodiimide; DCM, dichloromethane; DCU, dicyclohexylurea; DIEA, N-
diisopropylethylamine; DMF, N,N’-dimethylformamide; Fmoc-D-Dab(Boc)-OH, N-a-(9-fluorenylmethyloxycarbonyl)-N-y-t-butyloxycarbonyl-D-2,4-
diaminobutyric acid; GABA, y-aminobutyric acid; HATU, 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyl uronium hexafluorophosphate; HBA, 4-
(2-Fmoc-hydrazino)benzoic acid; HOAt, Hydroxy-7-azabenzotriazole; TFA, trifluoroacetic acid; THF, tetrahydrofuran; TPW, TFA:phenol:water (92.5

mL: 5 g: 2.5 mL).



2.0

Traditional Solid Phase Synthesis of Polyamides
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Scheme S1 (Schematic representation of solid phase polyamide synthesis using existing Boc-based methodology. Stepwise Boc-deprotection of resin-bound amine and coupling of the next

monomer requires a total of 18 steps to form a standard 8 ring hairpin polyamide.)



3.0 Convergent Synthesis Approach of this Study
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Scheme S2: Schematic representation of our new convergent synthetic approach. (a) Solid phase synthesis of C-terminal
tetramers (8 and 16, shown in red). (b) Solution phase synthesis of N-terminal tetramers (13-15, shown in blue). (¢) Ligation of
the two respective “halves” (13-15) and (8 and 16) and cleavage from the resin afforded full length PAs.



4.0 Solution Phase Tetramer Synthesis

Table 1: Isolated yields of pyrrole/imidazole acid tetramers 13-15 prepared by solution-phase synthesis.

Entry Compound Number Tetramer Yield (%)* Purity (%)"
1 13 ®O-O00X 73 8
%OH
2 14 wa 80 95
o0 O L
3 15 | Seneos 59 %3

OH

[solated yield after 7 steps.” Purity determined by analytical RP-HPLC at 310 nm. Imidazole units are denoted as solid circles, and pyrrole units
as open circles.

5.0 Experimental Section

51 General

All reagents were either HPLC or peptide synthesis grade and used as supplied. DIEA, HATU and TFA were purchased from Alfa Aesar. BTC, DCC,
DCM, DMF, HBA and THF were purchased from Sigma Aldrich. GABA was obtained from NovaBioChem. Fmoc-D-Dab(Boc)-OH was purchased
from Fluorochem. Boc-B-Ala PAM resin (0.26 mmol/G loading) was purchased from Peptides International. 1-Methyl-1H-imidazole-2-carboxylic acid

was purchased from Maybridge Chemicals.



Boc-Py-OH and Boc-Im-OH were prepared according to the literature.!

Analytical and semi-preparative RP-HPLC were performed at room temperature on an ULTIMAT 3000 Instrument (DIONEX). UV absorbance was
measured using a photodiode array detector at 310nm. A Phenomenex Gemini-NX 5um C18 110A packed column with dimensions 150 x 4.60 mm was
used for analytical HPLC. For semi-preparative HPLC, a Phenomenex Gemini- NX 5u C18 110A AXIA Packed column with dimensions 250 x 21.20
mm was used. LC-MS was performed using a Xevo QTof mass spectrometer (Waters) coupled to an Acquity LC system (Waters) using an Acquity
UPLC BEH C18 column (2.1 x 50 mm, Waters).

5.2 Solution phase synthesis of polyamide tetramers
Benzyl 4-((tert-butoxycarbonyl)amino)-1-methyl-1H-pyrrole-2-carboxylate (25)

>‘\o§\\ NWO

(25)

To a solution of 4-((tert-butoxycarbonyl)amino)-1-methyl-1H-pyrrole-2-carboxylic acid (1.00 g; 4.16 mmol) in ethanol/water (3:1 v/v, 20 mL) was
added a solution of caesium carbonate (0.678 g; 2.08 mmol) in water (5 mL). The reaction mixture was stirred at room temperature for 2 hours. The
solution was then filtered and the solvent removed under vacuum, then distilled azeotropically to dryness with ethanol to give the caesium salt of (2) as
an off-white/pale yellow solid. This was then dissolved in dry DMF (10 mL) and benzyl bromide (0.718 g; 4.2 mmol) was added dropwise at room

temperature with constant stirring. The reaction was then heated to 40°C and stirred overnight. The reaction was quenched by the addition of ice water



(45 mL). The crude product was isolated by centrifugation and decanting of the supernatant. Any remaining water was removed azeotropically with

ethanol to yield (25) as an off-white solid (0.736 g; 54 %) which required no further purification.

"H NMR (300 MHz; CDCl3) & 1.49 (s, 9 H), 3.86 (s, 3 H), 5.25 (s, 2 H), 6.38 (s, 1 H), 6.70 (d, J = 2.1 Hz, 1 H), 7.08 (s, 1 H), 7.28-7.42 (m, 5 H).
3C NMR (75 MHz; CDCl;) § 28.4 (3C), 36.7, 65.5, 80.2, 108.3, 119.8, 120.1, 122.2, 128.0 (3C), 128.5 (2C), 136.4, 153.3, 160.8.

HRMS (ESI +ve mode) 331.1658 calculated for C1sH23N204" [M+H]" found 331.1660.

Data in agreement to literature.?'



Benzyl 4-amino-1-methyl-1H-pyrrole-2-carboxylate hydrochloride (26):

)X
Hol b

(26)

To a solid sample of (25) (0.200 g; 0.6 mmol) was added 4 M HCl in dioxane (2 mL; 8 mmol). The mixture was stirred at room temperature for 2 hours
and reaction was confirmed complete by analytical RPHPLC. The product was precipitated with hexane then isolated by centrifugation and removal of
the supernatant. The crude material was washed twice more with hexane, then suspended in water (5 mL) and lyophilised to dryness, giving the product

as an off-white solid (0.160 g; quantitative), which was of sufficient purity to carry forward.
"H NMR (300 MHz; ds-methanol) § 3.94 (s, 3 H), 5.28 (s, 2 H), 6.94 (d, J=2.1 Hz, 1 H), 7.18 (d, J = 2.0 Hz, 1 H), 7.28-7.45 (m, 5 H).
3C NMR (75 MHz; ds-methanol) § 37.5, 67.1, 112.5, 114.5, 123.6, 124.7, 129.3 (3C), 129.6 (2C), 137.6, 161.5.

HRMS (ESI +ve mode) 231.1134 calculated for [M+H]", found 231.1125.

10



Benzyl 4-(4-((tert-butoxycarbonyl)amino)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxylate (27):

To a solution of Boc-Py-OH (2) (0.087 g; 0.365 mmol) and HATU (0.139 g; 0.365mmol) in DMF (5 mL; peptide grade) was added DIEA (500 pL; 3
mmol). The mixture was stirred at room temperature for 30 minutes. This was then added to a separate solution of (26) (0.100 g; 0.375 mmol) and DIEA
(500 puL; 3 mmol) in DMF (5 mL; peptide grade). The mixture was stirred for 2 hours at room temperature and the reaction was shown to be complete
by analytical RPHPLC. The product was precipitated by the addition of acidified water (pH 3; 40 mL) and isolated by centrifugation and removal of the
supernatant. The resulting solid was washed twice more with acidified water, then suspended in water (8§ mL) and lyophilised to dryness. The product

was collected as an off-white solid (0.162 mg; 98 %) and was of sufficient purity to continue.

'H NMR (300 MHz; ds-DMSO) & 1.4 (s, 9 H), 3.79 (s, 3 H), 3.83 (s, 3 H), 5.23 (s, 2 H), 6.82 (s, 1 H), 6.88 (s, 1 H), 6.95 (s, 1 H), 7.28-7.44 (m, 5 H),

7.46 (s, 1 H), 9.09 (s, 1 H), 9.82 (s, 1 H).

3C NMR (75 MHz; de-DMSO) § 28.2 (3C), 36.1, 36.2, 64.8, 78.3, 103.8, 108.6, 117.2, 118.4, 121.0, 122.4, 122.5, 123.1, 127.8 (2C), 128.0 (2C), 128.5,

136.6, 152.8, 158.4, 160.1.
HRMS (ESI +ve mode) 453.2138 calculated for C24H20N4Os™ [M+H]", found 453.2120.

11



Benzyl 4-(4-amino-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxylate hydrochloride (28):

/
L9 N
N | AP

H,N
Hel
(28)

To a solid sample of (27) (0.150 g; 0.33 mmol) was added 4 M HCl in dioxane (4 mL; 16 mmol). The mixture was stirred for 2 hours at room temperature.
Reaction completion was confirmed by analytical RPHPLC. The product was precipitated by addition of hexane (40 mL) and isolated by centrifugation

and removal of the supernatant. The product was washed twice more with hexane, then suspended in water (5 mL) and lyophilised to dryness, yielding

(28) as red solid (0.127 g; 99 %).

'"H NMR (500 MHz; d-DMSO) & 3.86 (s, 3 H), 3.89 (s, 3 H), 5.25 (s, 2 H), 6.99 (d, J = 1.9 Hz, 1 H), 7.03 (d, J= 1.9 Hz, 1 H), 7.12 (d, J = 1.8 Hz, 1 H),

7.33-7.45 (m, 5 H), 7.50 (d, J = 1.9 Hz, 1 H), 10.14 (s, 1 H), 10.19 (s, 2 H).

3C NMR (75 MHz; de-DMSO) § 36.2, 36.5, 64.9, 107.2, 108.6, 113.0, 118.5, 121.0, 121.7, 122.6, 124.5, 127.8 (2C), 127.9, 128.5 (2C), 136.5, 157.6,

160.0.

HRMS (ESI +ve mode) 353.1614 calculated for Ci19H21N4O3" [M+H]+ found 353.1609.

12



Benzyl 4-(4-(4-((tert-butoxycarbonyl)amino)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-

pyrrole-2-carboxylate (29):

|
o
g’\‘j)LN\/ i 7)
H

o $J
S—NH
%-o
(29)

To a solution of Boc-Py-OH (2) (0.048 g; 0.2 mmol) and HATU (0.076 g; 0.2 mmol) in DMF (peptide grade; 4 mL) was added DIEA (200 pL; 1.2
mmol). The mixture was stirred at room temperature for 30 minutes. A separate solution of (28) (0.080 g; 0.21mmol) with DIEA (100 pL; 0.57 mmol)
in DMF (peptide grade; 3 mL) was then added and the reaction stirred at room temperature overnight. Reaction was confirmed complete by analytical
RPHPLC as indicated by the disappearance of starting material. The product was precipitated by addition of acidified water (pH 3; 40 mL) and isolated
by centrifugation and removal of the supernatant. The crude material was washed three times by suspension in 0.25 M HCI followed by centrifugation
to remove the supernatant. The residual solid was suspended in water and lyophilised to dryness, giving the product as a pale brown solid (0.104 g; 90

%), which was used without further purification.

'H NMR (400 MHz; ds-DMSO) & 1.44 (s, 9H, t-Bu), 3.80 (s, 3H, NCHs), 3.83 (s, 3H, NCHs), 3.84 (s, 3H, NCHs), 5.24 (s, 2H, CH2Ph), 6.82 (s, 1H),
6.88 (s, 1H), 6.96 (d, J =2 Hz, 1 H), 7.06 (d, J = 1.6 Hz, 1H), 7.20 (d, J = 1.6 Hz, 1H), 7.30-7.45 (m, 5H, benzyl protons), 7.47 (d, J = 1.6 Hz, 1 H), 9.06

(s, 1H), 9.84 (s, 1H), 9.88 (s, 1H).

13



C NMR (100 MHz; de-DMSO0) § 28.2 (3C), 36.0 (2C), 36.1, 64.8, 78.4, 103.8, 104.8, 108.6, 117.0, 118.4, 118.5, 120.9, 122.3 (2C), 122.4, 122.8, 123.1,

127.8 (2C), 127.9, 128.4 (2C), 136.6, 152.9, 158.4, 158.5, 160.1.

HRMS (ESI +ve mode) 575.2618 calculated for C30H3sN¢Os" [M+H]", found 575.2623.

14



Benzyl 4-(4-(4-amino-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxylate

hydrochloride (30):

(30)

To a solid sample of (29) (0.2 g; 0.35 mmol) was added 4M HCl in 1,4-dioxane (10 ml; 40 mmol). The mixture was stirred at room temperature for 3
hours. Complete reaction was confirmed by TLC as indicated by the absence of starting material. The product was precipitated by addition of ether (30
mL) and isolated by centrifugation and removal of the supernatant. The crude mixture was washed twice more by sonication in ether, then centrifugation

and removal of the supernatant. The resulting solid was suspended in water (15 mL) and lyophilised to dryness, giving the pure product as a red solid

(0.179 g; quantitative).

'"H NMR (300 MHz; de-DMSO) 5 3.83 (s, 6H, 2 x NMe), 3.88 (s, 3H, NMe), 5.23 (s, 2H, CH,Ph), 6.96 (s, 1H), 7.07(s, 1H), 7.10 (s, 1H), 7.24 (s, 1H),

7.31-7.45 (m, 5H, benzyl protons), 7.47 (s, 1H), 9.94 (s, 1H), 10.11 (s, br, 4H).

3C NMR (100 MHz; ds-DMSO) & 36.1, 36.2, 36.6, 64.8, 104.8, 107.2, 108.6, 113.0, 118.4, 118.7, 121.0, 121.6, 121.8, 122.5, 123.0, 124.8, 127.8 (2C),

127.9, 128.5 (2C), 136.5, 157.7, 158.4, 160.1.

HRMS (ESI +ve mode) 475.2094 calculated for C2sH27N¢O4" [M+H]", found 475.2098.
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Benzyl 1-methyl-4-(1-methyl-4-(1-methyl-4-(1-methyl-1H-imidazole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-pyrrole-2-carboxamido)-
1H-pyrrole-2-carboxylate (10):

| o

LR

[6)

g Sy
N H

g

&ﬂu

(10)

To a solution of (4) (0.095 g; 0.75 mmol) with HOAt (0.102 g; 0.75 mmol) in DMF (10 mL) was added DCC (0.146 g; 0.71 mmol) and the mixture was
stirred at room temperature for 2 hours. The solid DCU was then removed by filtration and the filtrate added to a stirred solution of (30) (0.394 g; 0.77
mmol) and DIEA (700 puL; 4 mmol) in DMF (peptide grade; 10 mL) and the reaction was stirred at room temperature overnight. Complete reaction was
confirmed by analytical RPHPLC. The product was precipitated with acidified water (pH 3; 80 mL) and isolated by centrifugation and removal of the
supernatant. The product was washed by adding portions of aqueous HCI (0.25 M; 30 mL) and agitating before centrifugation and removal of the

supernatant. The resulting solid was suspended in water (5 mL) and lyophilised to dryness, giving the product as an off-white solid (0.380 g; 92 %).

'H NMR (400 MHz; ds-DMSO) & 3.91 (s, 3 H), 3.91 (s, 3 H), 3.92 (s, 3 H), 4.06 (s, 3 H), 5.31 (s, 2 H), 7.03 (d, J= 1.9 Hz, | H), 7.14 (d, J= 1.8 Hz, 1
H), 7.20 (d, J = 0.8 Hz, 1 H), 7.22 (d, J = 1.8 Hz, 1 H), 7.29 (d, J = 1.7 Hz, 1 H), 7.36 (d, J = 1.7 Hz, 1 H), 7.4-7.52 (m, 6 H), 7.54 (d, J = 1.9 Hz, 1 H),

9.97 (s, 1 H), 10.02 (s, 1 H), 10.58 (s, 1 H).

BC NMR (125 MHz; ds-DMSO0) § 35.2, 36.1 (3C), 64.8, 104.8, 104.9, 108.6, 118.4, 118.6, 118.7, 121.0, 121.2, 122.2, 122.4, 123.1 (2C), 126.0, 126.3,

127.8 (2C), 127.9, 128.5 (2C), 136.6, 138.5, 155.3, 158.4, 158.4, 160.1.

16



HRMS (ESI +ve mode) 583.2417 calculated for C30H31NsOs™ [M+H]" found 583.2419.
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1-methyl-4-(1-methyl-4-(1-methyl-4-(1-methyl-1H-imidazole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-

pyrrole-2-carboxylic acid (13):
'L o
o
N
L8 Sy
SRim:
N
&%u
(13)

To a solution of (10) (0.095 g; 0.16 mmol) in methanol (60 mL) was added palladium hydroxide on carbon (0.029 g; 20 wt. % loading) and aqueous HCl
(0.5 M; 0.55 mL; 1.7 equivalents). The mixture was shaken at 50 PSI pressure of hydrogen for 5 hours, and deemed complete by analytical RPHPLC as
indicated by the consumption of starting material. The solution was filtered through Celite and methanol removed under vacuum and the resulting residue
was suspended in water (2 mL) and lyophilised to dryness, giving the product as an off-white solid (0.079 g; 99 %), which was used without any further

purification.

'"H NMR (400 MHz; de-DMSO) & 3.83 (s, 3 H), 3.85 (s, 3 H), 3.87 (s, 3 H), 4.00 (s, 3 H), 6.85 (d, J = 1.6 Hz, 1 H), 7.07 (d, J = 1.6 Hz, 1 H), 7.15 (s, 1
H), 7.16 (d,J = 1.6 Hz, 1 H), 7.24 (d, J= 1.6 Hz, 1 H), 7.31 (d, J = 1.6 Hz, 1 H), 7.42 (d, J = 1.6 Hz, 1 H), 7.46 (s, 1 H), 9.89 (s, 1 H), 9.96 (s, 1 H),

10.53 (s, 1 H).

3C NMR (125 MHz; de-DMSO0) § 35.2, 36.0, 36.1 (2C), 104.8, 104.9, 108.4, 118.5, 118.7, 119.5, 120.2, 121.2, 122.2, 122.6, 122.7, 123.1, 125.9, 126.3,

138.5, 155.3, 158.4 (2C), 161.9.
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HRMS (ESI +ve mode) 493.1948 calculated for C23H2sNsOs™ [M+H]" found 493.1939.

Benzyl 4-(4-(4-((tert-butoxycarbonyl)amino)-1-methyl-1H-imidazole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-
pyrrole-2-carboxylate (31):

(o]
| o N
N \ / ©

T /A
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(31)

‘}

To a solution of Boc-Im-OH (3) (0.096 g; 0.39 mmol) and HOAt (0.054 g; 0.39 mmol) in DMF (peptide grade; 2.5 mL) was added DCC (0.078 g; 0.378
mmol). The mixture was stirred for 2 hours at room temperature. The solid DCU was removed by filtration and the filtrate added to a second solution of
(28) (0.155 g; 0.40 mmol) in DMF (peptide grade; 2.5 mL) with DIEA (320 pL; 1.8 mmol). The reaction was stirred for 5 hours at room temperature.
Complete reaction was confirmed by analytical RPHPLC and the product precipitated with acidified water (pH 3; 35 mL) and collected by centrifugation
and removal of the supernatant. The crude material was washed twice more with acidified water, then suspended in water and lyophilised to dryness.
The crude material was isolated as a light brown solid (0.198 g; 91 %) and was of sufficient purity. An analytical sample was acquired by silica gel

column chromatography (50 % EtOAc in hexane) as a pale orange solid.

'H NMR (300 MHz; ds-DMSO) 5 1.45 (s, 9 H), 3.85 (s, 3 H), 3.85 (s, 3 H), 3.94 (s, 3 H), 5.25 (s, 2 H), 6.97 (d, J = 1.7 Hz, 1 H), 7.16 (d, J= 1.7 Hz, 1

H) 7.21 (s, 1 H), 7.27 (d, 1.5 Hz, 1 H), 7.30-7.46 (m, 5 H), 7.49 (d, J = 1.5 Hz, 1 H), 9.33 (s, 1 H), 9.92 (s, 1 H), 9.97 (s, 1 H).
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3C NMR (75 MHz; de-DMSO) § 28.1 (3C), 34.9, 36.2 (2C), 64.9, 79.0, 104.9, 108.6, 113.6, 118.4, 118.8, 121.0, 121.3, 122.7, 123.0, 127.8 (2C), 128.0,

128.5 (2C), 134.1, 136.4, 136.6, 153.0, 155.8, 158.4, 160.1.

HRMS (ESI +ve mode) 576.2571 calculated for C20H34N706" [M+H]" found 576.2598.

Benzyl 4-(4-(4-amino-1-methyl-1H-imidazole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxylate

hydrochloride (32):

(32)
Hal

To a solid sample of (31) (0.248 g; 0.35 mmol) was added 4M HCI in 1,4-dioxane (5 ml; 20 mmol). The mixture was stirred at room temperature
overnight. The crude product was precipitated with the addition of hexane (40 mL) and isolated by centrifugation and removal of the supernatant. The
crude material was washed twice more with hexane before being suspended in water (5 mL) and lyophilised to dryness, giving the product as a pale red

solid (0.217 g; 98 %).

'H NMR (500 MHz; ds-DMSO) & 3.86 (s, 3 H), 3.86 (5, 3 H), 3.97 (s, 3H), 5.26 (s, 2 H), 6.98 (d, J = 2.0 Hz, 1 H), 7.12 (s, 1 H), 7.18 (d, J = 1.9 Hz, 1

H), 7.29 (d, J = 1.8 Hz, 1 H), 7.34-7.46 (m, 5 H), 7.49 (d, J = 1.9 Hz, 1 H), 9.95 (s, 1 H), 10.31 (s, 1 H).

20



3C NMR (125 MHz; ds-DMSO) § 35.3, 36.1, 36.2, 64.8, 105.0, 108.6, 114.0, 118.4, 119.0, 121.0, 121.2, 122.7, 123.0, 127.8 (2C), 127.9, 128.5 (2C),

134.3, 135.3, 136.6, 155.1, 158.3, 160.1.
HRMS (ESI+) 476.2046 calculated for C24H26N704" [M+H]" found 476.2048.

Benzyl 1-methyl-4-(1-methyl-4-(1-methyl-4-(1-methyl-1H-imidazole-2-carboxamido)-1H-imidazole-2-carboxamido)-1H-pyrrole-2-
carboxamido)-1H-pyrrole-2-carboxylate (11):

()

To a solution of (4) (0.025 g; 0.20 mmol) with HOAt (0.027 g; 0.20 mmol) in DMF (2 mL) was added DCC (0.039 g; 0.19 mmol). The mixture was
shaken for 2 hours at room temperature. The solid DCU was then removed by filtration and the filtrate added to a stirred solution of (32) (0.120 g; 0.23
mmol) and DIEA (500 pL; 3 mmol) in DMF (peptide grade; 2 mL). The mixture was stirred at room temperature for two hours. The reaction was
confirmed complete by analytical RPHPLC. The product was precipitated by the addition of acidified water (pH 3; 40 mL) and collected by centrifugation
and removal of the supernatant. The crude material was washed twice more by addition of acidified water and centrifugation and removal of the
supernatant. The resulting solid was suspended in water (5 mL) and lyophilised to dryness, giving (11) as a brown solid (0.100 g; 90 %) which was used

without further purification.
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'"H NMR (500 MHz; ds-DMSO) & 3.86 (s, 3 H), 3.86 (s, 3 H) 4.02 (s, 6 H), 5.26 (s, 2 H), 6.99 (d, J= 1.9 Hz, 1 H), 7.09 (d, J= 1.0 Hz, 1 H), 7.18 (d, J =
1.8 Hz, 1 H) 7.29 (d, J = 1.8 Hz, 1 H), 7.34-7.46 (m, 5 H), 7.46 (d, = 0.7 Hz, 1 H), 7.50 (d, J = 1.9 Hz, 1 H), 7.58 (s, 1 H), 9.76 (s, 1 H), 9.96 (s, 1 H),

10.38 (s, 1 H).

3C NMR (75 MHz; de-DMSO) & 35.1, 35.2, 36.1 (2C), 64.8, 104.9, 108.6, 114.0, 118.4, 118.8, 121.0, 121.4, 122.7, 123.0, 127.1, 127.7, 127.8 (2C),

127.9, 128.5 (2C), 134.4, 134.6, 136.6, 137.8, 155.5, 155.7, 158.4, 160.1.
HRMS (ESI+) 584.2370 calculated for CagsH3oNoOs* [M+H]" found 584.2393.

1-methyl-4-(1-methyl-4-(1-methyl-4-(1-methyl-1H-imidazole-2-carboxamido)-1H-imidazole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-

pyrrole-2-carboxylic acid (14):

(e}
\ WA

N
| % \W)LN
(14)

To a solution of (11) (0.140 g; 0.24 mmol) in methanol (60 mL) was added palladium hydroxide on carbon (0.040 g; 20 wt. % loading) and aqueous HCI
(1 M; 1 mL; 4.2 equivalents). The mixture was shaken at 50 PSI pressure of hydrogen overnight and confirmed complete by analytical RPHPLC. The
solution was filtered through Celite and methanol removed under vacuum. The resulting solid was suspended in water (2 mL) and lyophilised to dryness,

giving the product as an off-white solid (0.111 g; 94 %), which was used without any further purification.
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'H NMR (300 MHz; ds-DMSO) & 3.81 (s, 3H), 3.84 (s, 3 H), 4.00 (s, 6 H), 6.84 (d, J = 1.9 Hz, 1 H), 7.10 (s, 1 H), 7.15 (d, J= 1.7 Hz, 1 H), 7.26 (d, J =

1.5Hz, 1 H), 7.41 (d, J = 1.8 Hz, 1 H), 7.46 (s, 1 H), 7.57 (s, 1 H), 9.82 (s, 1 H), 9.92 (s, 1 H), 10.36 (s, 1 H).

C NMR (125 MHz; ds-DMSO0) § 35.1, 35.2, 36.1 (2C), 104.8, 108.4, 114.1, 118.7, 119.5, 120.3, 121.4, 122.6, 122.9, 127.1, 127.4, 134.4, 134.6, 137.7,

155.5, 155.6, 158.4, 161.9.

HRMS (ESI +ve mode) 494.1900 calculated for C22H24NoOs" [M+H]" found 494.1893.
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Benzyl 4-((tert-butoxycarbonyl)amino)-1-methyl-1H-imidazole-2-carboxylate (33):

/
N (0]
U IR Ny
33)

To a stirred solution of Boc-Im-OH (3) (0.350 g; 1.45 mmol) in ethanol/water (3:1 v/v, 7 mL) was added a solution of caesium carbonate (0.236 g; 0.725
mmol) in water (2 mL) drop-wise. The reaction mixture was then stirred at room temperature for 2 hours. The reaction mixture was then filtered and the
solvent removed under vacuum, then distilled azeotropically to dryness with ethanol, giving the caesium salt of (3) as a pale yellow solid. The crude
solid was then dissolved in DMF (3.5 mL; dry) and benzyl bromide (180 pL; 1.5 mmol) was added dropwise at room temperature with constant stirring.
The temperature was raised to 40 °C and stirred overnight. The reaction was quenched by the addition of ice water (45 mL) and the crude solid isolated
by centrifugation and removal of the supernatant. Any remaining water was removed azeotropically with ethanol to yield the crude product as a brown

solid (0.401 g; 84 %). An analytical sample was obtained as a pale orange crystalline solid by re-crystallisation from ethanol/hexane.
"H NMR (300 MHz; CDCl3) § 1.47 (s, 9 H), 3.92 (s, 3 H), 5.31 (s, 2 H), 7.24 (s, 1H), 7.27-7.40 (m, 5 H), 7.52 (s, 1 H).
3C NMR (75 MHz; CDCl3) § 28.2 (3C), 35.9, 66.8, 80.9, 113.4, 128.3 (2C), 128.5 (2C), 131.1, 135.4, 138.0, 152.7, 158.4, 162.7.

HRMS (ESI +ve mode) 332.1610 calculated for Ci17H22N304" [M+H]" found 332.1610.
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Benzyl 4-amino-1-methyl-1H-imidazole-2-carboxylate hydrochloride (34):

/

N O
o
HNT N O
HCl

(34)

To a solid sample of compound (33) (0.200 g; 0.6 mmol) was added 4M HCI in dioxane (2 mL; 8 mmol). The reaction mixture was stirred at room
temperature for 2 hours. The reaction was deemed complete by RPHPLC analysis. The product was precipitated by addition of hexane and isolated by
centrifugation and removal of the supernatant. The product was washed twice more with hexane, then suspended in water (2 mL) and lyophilised to

dryness, yielding (34) as an orange solid (0.162 g; quantitative).
"H NMR (300 MHz; ds-Methanol) § 4.06 (s, 3H), 5.44 (s, 2 H), 6.96 (s, 1 H), 7.36-7.52 (m, 5 H).
13C NMR (75 MHz; ds-Methanol) § 37.6, 69.4, 111.1, 127.5, 129.8 (2C), 130.0 (3C), 136.2, 140.7, 155.5.

HRMS (ESI +ve mode) 232.1086 calculated for C12H4N30>" [M+H]" found 232.1085.
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Benzyl 4-(4-((tert-butoxycarbonyl)amino)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-imidazole-2-carboxylate (35):

/
\ [e) N

0
Sq W EIN%%
O%NH é
(35)

To a solution of (2) (0.284 g; 1.18 mmol) in DMF (5mL; peptide grade) was added DCC (0.227 g; 1.1 mmol) and HOAt (0.161 g; 1.18 mmol). The
reaction mixture was stirred at room temperature for 2 hours. The solid DCU was removed by filtration and the filtrate added to a solution of (34) (0.210
g; 0.79 mmol) with DIEA (2.7 mL; 15.5 mmol) in DMF (5 mL; peptide grade). The reaction was heated in a microwave at 60 °C for 1 hour. The crude
product was precipitated by the addition of acidified water (pH 3; 50 mL) and isolated by centrifugation and decanting of the supernatant. The solid
material was washed twice with portions of acidified water before being suspended in water (5 mL) and lyophilised to dryness, to yield the crude material

as a yellow/brown solid. The product was purified by silica gel chromatography (30 % ethyl acetate in hexane) to give the pure material as a pale yellow

solid (0.241 g; 68%).

'"H NMR (300 MHz; de-DMSO) & 1.43 (s, 9 H), 3.80 (s, 3 H), 3.94 (s, 3 H), 5.29 (s, 2 H), 6.92 (s, 1 H), 6.98 (s, 1 H), 7.32-7.50 (m, 5 H), 7.66 (s, 1 H),

9.04 (s, 1 H), 10.63 (s, 1 H).

13C NMR (75 MHz; d-DMSO) § 28.1 (3C), 35.4, 36.2, 66.1, 78.2, 105.1, 115.6, 118.2, 121.7, 122.3, 128.3, 128.5 (2C), 128.6 (2C), 130.5, 135.7, 137.9,

152.8, 158.2, 158.6.
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HRMS (ESI +ve mode) 454.2090 calculated for C23H2sNsOs™ [M+H]" found 454.2089.

Benzyl 4-(4-amino-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-imidazole-2-carboxylate hydrochloride (36):

/
3o
N I )
H,N
HCI

(386)

To a solid sample of compound (35) (0.200 g; 0.18 mmol) was added 4 M HCl in dioxane (4 mL; 16 mmol). The mixture was stirred at room temperature
for 2 hours, after which time the formation of a cloudy white precipitate was observed. The product was collected by addition of hexane and isolated by
centrifugation and removal of the supernatant. The crude material was washed twice more with hexane. The resulting solid was suspended in water (4

mL) and lyophilised, giving (36) as a very pale yellow solid (0.171.8 g; quantitative).

'"H NMR (300 MHz; ds-DMSO) § 3.87 (s, 3 H), 3.94 (s, 3 H), 5.29 (s, 2 H), 7.14 (d, J = 1.5 Hz, 1 H), 7.18 (d, J = 1.7 Hz, 1 H), 7.32-7.48 (m, 5 H), 7.69

(s, 1 H), 10.19 (s, 3 H), 10.88 (s, 1 H).
13C NMR (75 MHz; de-DMSO) § 35.5, 36.8, 66.2, 108.3, 113.2, 115.7, 122.5, 123.6, 128.3, 128.5 (2C), 128.6 (2C), 130.5, 135.6, 137.3, 157.9, 158.0.

HRMS (ESI+) 354.1566 calculated for C1sH20NsO3" [M+H]" found 354.1564.
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Benzyl 4-(4-(4-((tert-butoxycarbonyl)amino)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-

imidazole-2-carboxylate (37):

o S
SN
%—o
@37)

To a solution of (2) (0.035 g; 0.145 mmol) and HATU (0.055 g; 0.145 mmol) in DMF (1 mL; peptide grade) was added DIEA (400 pL; 2.3 mmol). The
reaction mixture was stirred at room temperature for 30 minutes. The activated ester was added to a stirred solution of (36) (0.058 g; 0.15 mmol) in DMF
(1 mL; peptide grade) and the mixture stirred at room temperature for 2 hours. Reaction was deemed complete by analytical RPHPLC as indicated by
absence of starting material, and the product precipitated by the addition of acidified water (pH 3; 35 mL) and isolated by centrifugation and decanting
off the supernatant. The solid material was washed twice more with portions of acidified water before being suspended in water (5 mL) and lyophilised
to dryness, giving the crude product as a light brown solid (0.078 g; 94 %) which was used without further purification. An analytical sample was

acquired by silica gel column chromatography (40 % EtOAc in hexane) as an off-white powder.

'H NMR (300 MHz; ds-DMSO) & 1.4 (s, 9 H), 3.79 (s, 3 H), 3.83 (s, 3 H), 3.94 (s, 3 H), 5.30 (s, 2 H), 6.83 (s, | H), 6.88 (s, | H), 7.07 (d, J = 1.5 Hz,

1 H),7.32 (d,J = 1.4 Hz, 1 H), 7.34-7.47 (m, 5 H), 7.68 (s, 1 H), 9.07 (s, 1 H), 9.84 (s, 1 H), 10.69 (s, 1 H).
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3C NMR (75 MHz; de-DMSO0) § 28.2 (3C), 35.5, 36.0, 36.2, 66.1, 78.2, 103.9, 105.8, 115.7, 117.0, 119.7, 121.6, 122.2, 122.3, 122.7, 128.3, 128.5 (2C),

128.6 (2C), 130.5, 135.7, 137.9, 152.8, 158.2, 158.5, 158.7.
HRMS (ESI +ve mode) 576.2571 calculated for C2oH34N706" [M+H]" found 576.2598.

Benzyl 4-(4-(4-amino-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-pyrrole-2-carboxamido)-1-methyl-1H-imidazole-2-carboxylate
hydrochloride (38):

.HCI (38)

To a solid sample of (37) (0.200 g; 0.35 mmol) was added 4 M HCl in dioxane (4 mL; 16 mmol) and the mixture was stirred at room temperature for 2
hours. Reaction was confirmed to be complete by analytical RPHPLC as indicated by absence of starting material. The product was precipitated with
hexane then isolated by centrifugation and removal of the supernatant. The crude material was washed twice more with hexane, then suspended in water

(5 mL) and lyophilised to dryness, giving the product as an off-white solid (0.179 g; quantitative).

'"H NMR (400 MHz; ds-DMSO) & 3.90 (s, 3 H), 3.93 (s, 3 H), 4.00 (s, 3 H), 5.35 (s, 2 H), 7.01 (d, J= 1.9 Hz, 1 H), 7.13 (d, J = 2.5 Hz, 1 H), 7.14 (d, J

=2.1Hz, 1 H), 7.39 (d, J = 1.6 Hz, 1 H), 7.41-7.52 (m, 5 H), 7.73 (s, 1 H), 9.88 (s br, 2 H), 10.08 (s, 1 H), 10.75 (s, 1 H).
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3C NMR (75 MHz; ds-DMSO) § 35.5, 36.3, 36.6, 66.1, 105.7, 107.0, 112.9, 115.7, 119.8, 121.5, 121.6, 121.8, 124.9, 128.3, 128.5 (2C), 128.6 (2C),

130.5, 135.7, 137.9, 157.7, 158.2, 158.6.
HRMS (ESI +ve mode) 476.2046 calculated for C2aHa6N704" [M+H]", found 476.2058.

Benzyl 1-methyl-4-(1-methyl-4-(1-methyl-4-(1-methyl-1H-imidazole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-pyrrole-2-carboxamido)-
1H-imidazole-2-carboxylate (12):
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To a solution of (4) (0.053 g; 0.42 mmol) and HOAt (0.057 g; 0.42 mmol) in DMF (dry; 6 mL) was added DCC (0.085 g; 0.41 mmol) and the reaction
mixture was stirred at room temperature for 2 hours. The solid DCU was then removed by filtration and the filtrate added to a stirred solution of (38)
(0.220 g; 0.43 mmol) and DIEA (0.75 mL; 4.3 mmol) in DMF (dry; 6 mL). The reaction mixture was stirred at room temperature overnight. The reaction
was confirmed to be complete by analytical RPHPLC as indicated by the absence of starting material. The crude product was precipitated by the addition
of acidified water (pH 3; 40 mL) and was collected by centrifugation and removal of the supernatant. The crude solid was washed twice more with
acidified water before being suspended in water (5 mL) and lyophilised to dryness, giving the product as a pale brown powder (0.225 g; 94 %) which

was used without further purification. An analytical specimen was obtained by semi-preparative HPLC purification as a fluffy, off-white solid.
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'"H NMR (300 MHz; ds-DMSO) & 3.89 (s, 6 H), 4.00 (s, 3 H), 4.05 (s, 3 H), 5.35 (s, 2 H), 7.14 (d, J = 1.7 Hz, 1 H), 7.20-7.21 (m, 2 H), 7.35 (d, J= 1.6

Hz, 1 H), 7.40 (d, J = 1.7 Hz, 1 H), 7.42-7.51 (m, 6 H), 7.74 (s, 1 H), 10.01 (s, 1 H), 10.60 (s, 1 H), 10.76 (s, 1 H).

3C NMR (125 MHz; ds-DMSO0) § 35.3, 35.5, 36.1, 36.3, 66.1, 104.9, 105.8, 115.7, 118.7, 119.8, 121.1, 121.7, 122.1, 123.1, 125.4, 126.2, 128.3, 128.5

(20), 128.6 (2C), 130.5, 135.7, 137.9, 138.3, 154.8, 158.2, 158.5, 158.7.
HRMS (ESI +ve mode) 584.2370 calculated for C20H30NoOs" [M+H]", found 584.2398.

1-methyl-4-(1-methyl-4-(1-methyl-4-(1-methyl-1H-imidazole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-pyrrole-2-carboxamido)-1H-

imidazole-2-carboxylic acid (15):
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To a solution of (12) (0.100 g; 0.17 mmol) in methanol (60 mL) was added palladium hydroxide on carbon (0.030 g; 20 wt. % loading) and aqueous HCl
(1 M; 0.3 mL; 1.7 equivalents). The mixture was shaken at 50 PSI pressure of hydrogen for 5 hours. Analytical HPLC showed the reaction stalled at
approximately 50 % conversion. A further addition of palladium hydroxide on carbon (0.030 g; 20 wt. % loading) and aqueous HCI (1M; 0.5 mL; 2.9
equivalents) was made and the pressure returned to 50 psi and the reaction left overnight. The solution was filtered through Celite and methanol removed

under vacuum to give a solid which was suspended in water (2 mL) and lyophilised to dryness, giving the product as a yellow/brown solid (0.084 g; 99
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%), which was used without any further purification. Compound (15) was found to readily decarboxylate when stored at RT, however the compound

was stable when stored at -20 °C after lyophilisation.

'"H NMR (500 MHz; ds-DMSO) & 3.86 (s, 3 H), 3.87 (s, 3 H), 3.94 (s, 3 H), 4.01 (s, 3 H), 7.07 (d, J= 0.8 Hz, 1 H), 7.11 (d, J = 1.8 Hz, 1 H), 7.18 (d, J

=1.8Hz, 1 H),7.31(d,J=1.7Hz, 1 H), 7.37(d, J= 1.6 Hz, 1 H), 7.41 (s, 1 H), 7.63 (s, | H), 9.98 (s, 1 H), 10.46 (s, 1 H), 10.65 (s, 1 H).

BC NMR (125 MHz; de-DMSO0) § 35.1, 35.5, 36.1, 36.2, 105.0, 105.7, 115.1, 118.6, 119.6, 121.3, 121.8, 122.1, 123.0, 126.3, 126.7, 131.7, 137.4, 138.7,

155.9, 158.5, 158.7, 160.0.

HRMS (ESI +ve mode) 494.1900 calculated for C22H24NoOs" [M+H]", found 494.1876.
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5.3 Manual solid phase synthesis protocol

5.3.1 General preparation of resin and coupling protocol for solid phase synthesis of polyamides

Boc-B-Alanine-PAM resin (100 mg; 0.026 mmol) was placed in a fritted glass reaction vessel, washed with DMF (5 x 1 min) and then drained. The Boc
group was removed using a TFA:phenol:water mixture (92.5:5:2.5) twice (1 x 1 min, and 1 x 5 min) with shaking. The resin was washed with DMF (4
x 1 min), followed by another washing step (DMF for DCC\HOAt and HATU couplings, THF for BTC couplings) for 1 min before the vessel was
drained. The activated monomer was added (followed by DIEA if required) and the reaction was mixed resulting in the formation of a slurry. The

couplings were conducted for the allotted time (dependant on sequence and coupling method), before being drained and washed with DMF (4 x 1 min).

To ensure complete deprotection of the amine, the resin bound material was treated with 3 consecutive treatments of TPW mixture. The timings for these

treatments are dependent upon which monomer the Boc group is located and are as follows:

Boc-pyrrole, GABA and Fmoc-D-Dab(Boc)-OH building blocks — 1 minute, 3 minutes, 3 minutes respectively.

Boc-imidazole building blocks — 1 minute, 3 minutes, 20 minutes for successive rounds of coupling.

5.3.2 General cleavage protocol and isolation of polyamide

Polyamides were cleaved from the resin by placing them into a sealed container with the appropriate cleavage amine and heating to 55 °C for 16 hours.

The resin was removed by filtration through cotton wool and washed with 1 mL of DCM. The crude material was precipitated by addition of cold diethyl
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ether and isolated by centrifugation and decanting off the supernatent. The polyamide was washed twice more by dissolving in DCM (1 ml) and re-

precipitating with diethyl ether to yield the crude material.

5.3.3 HPLC analysis and purification of polyamides

Analytical HPLC retention times were acquired using 0.1 % TFA in water as buffer A and 0.1 % TFA in acetonitrile as buffer B with a flow rate of 0.5
mL/minute, starting at 15 % B and holding for 5 minutes before increasing to 60 % B over 20 minutes. Unless otherwise stated, polyamides were purified
by semi-preparative HPLC with a gradient starting at 17.5 % B and holding for 5 minutes before increasing to 30 % B over 30 minutes and a constant

flow rate of 10.6 mL/minute.

5.4 General activation protocols for polyamide synthesis

5.4.1 Activation with HATU

General procedure for 100 mg of f-ala-PAM resin (0.26 meq/g): Monomer (4.0 equivalents; 0.104 mmol) and HATU (3.6 equivalents; 0.3744 mmol; 36
mg) were dissolved in dry DMF (1 mL). Upon addition of DIEA (150 pL; 0.9 mmol) the solution was left to activate for 2 minutes, before being added

to the resin.
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5.4.2 Activation with DCC/HOAt

General procedure for 100 mg of B-ala-PAM resin (0.26 meq/g): Monomer (4.0 equivalents; 0.104 mmol) was added to DCC (19.31 mg; 0.0936 mmol;
3.6 equivalents) and HOAt (13.45 mg; 0.0988 mmol; 3.8 equivalents) in dry DMF (1 mL) and activated for 2 hours with constant shaking. The DCU

that precipitates is filtered off and the solution added to resin followed by addition of DIEA (150 pL; 0.9 mmol).

5.4.3 Activation with BTC

General procedure for 100 mg of B-ala-PAM resin (0.26 meq/g): To a solution of monomer (4.0 equivalents; 0.104 mmol) and BTC (9.6 mg; 0.0324
mmol; 1.2 equivalents) in dry THF (1 mL) was added 2,3,5-collidine (50 puL; 0.38 mmol). This resulted in the formation of a white emulsion, which was

allowed to mix for 2 minutes. The activated monomer was then added to the resin with DIEA (150 pL; 0.9mmol).?
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5.5 Synthesis of polyamides 17a-19a through solid phase synthesis

5.5.1 Synthesis of polyamide (17a)
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(17a)
Polyamide (17a) was synthesised on 50 mg of Boc-B-ala-PAM resin as shown in Scheme S3 using the following reagents and times: (i) TPW; (ii)
BocPyOH, HATU, DIEA, 40 minutes; (iii)) TPW; (iv) BocPyOH, HATU, DIEA, 40 minutes; (v) TPW; (vi) BocPyOH, HATU, DIEA, 40 minutes; (vii)
TPW; (viii) BocPyOH, HATU, DIEA, 60 minutes; (ix) TPW; (x) GABA, HATU, DIEA, 60 minutes; (xi) TPW; (xii) BocPyOH, HATU, DIEA, 60
minutes; (xiii) TPW; (xiv) BocPyOH, HATU, DIEA, 90 minutes; (xv) TPW; (xvi) BocPyOH, HATU, DIEA, 120 minutes; (xvii) TPW; (xviii) ImnOH,
DCC, HOAt, DIEA, 90 minutes. This was cleaved from the resin under standard cleavage conditions (See section 2.3.2, page S22) to give the crude

material in 68 % purity. After purification by semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.9 mg; 12 % recovery).

Analytical HPLC t,= 14.4 minutes.

HRMS (ESI +ve mode) 1221.5819 calculated for CsoH73N20010" [M+H]", found 1221.5776.
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5.5.2 Synthesis of polyamide (18a)
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(18a)

Polyamide (18a) was synthesised on 50 mg of Boc-B-ala-PAM resin as shown in Scheme S3 using the following reagents and times: (i) TPW; (ii)
BocPyOH, HATU, DIEA, 40 minutes; (iii)) TPW; (iv) BocPyOH, HATU, DIEA, 40 minutes; (v) TPW; (vi) BocPyOH, HATU, DIEA, 40 minutes; (vii)
TPW; (viii) BocPyOH, HATU, DIEA, 60 minutes; (ix) TPW; (x) GABA, HATU, DIEA, 60 minutes; (xi) TPW; (xii) BocPyOH, HATU, DIEA, 60
minutes; (xiii) TPW; (xiv) BocPyOH, HATU, DIEA, 90 minutes; (xv) TPW; (xvi) BocImOH, DCC, HOAt, DIEA, 120 minutes; (xvii) TPW; (xviii)
ImOH, DCC, HOAt, DIEA, 90 minutes. This was cleaved from the resin under standard cleavage conditions (See section 2.3.2, page S22) to give the

crude material in 76 % purity. After purification by semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.6 mg; 10 % recovery).

Analytical HPLC t;= 14.2 minutes.

HRMS (ESI +ve mode) 1222.5771 calculated for CsoH73N20010" [M+H]", found 1222.5826.
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5.5.3 Synthesis of polyamide (19a)
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(19a)

Polyamide (19a) was synthesised on 50 mg of Boc-B-ala-PAM resin as shown in Scheme S3 using the following reagents and times: (i) TPW; (ii)
BocPyOH, HATU, DIEA, 40 minutes; (iii)) TPW; (iv) BocPyOH, HATU, DIEA, 40 minutes; (v) TPW; (vi) BocPyOH, HATU, DIEA, 40 minutes; (vii)
TPW; (viii) BocPyOH, HATU, DIEA, 60 minutes; (ix) TPW; (x) GABA, HATU, DIEA, 60 minutes; (xi) TPW; (xii) BocImOH, DCC, HOAt, DIEA,
60 minutes; (xiii) TPW; (xiv) BocPyOH, BTC/Collidine, DIEA, 90 minutes; (xv) TPW; (xvi) BocPyOH, HATU, DIEA, 120 minutes; (xvii) TPW; (xviii)
ImOH, DCC, HOAt, DIEA, 90 minutes. This was cleaved from the resin under standard cleavage conditions to give the crude material in 78 % purity.

After purification by semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.7 mg; 11 % recovery).

Analytical HPLC t;= 14.6 minutes.

HRMS (ESI +ve mode) 1222.5771 calculated for CsoH73N20010" [M+H]", found 1221.5746.
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(17a) X = CH, Y = CH
(18a) X = N, Y = CH
(19a) X = CH, Y = N

Scheme S3: Synthesis of PAs 17a-19a. Steps (i)-(xviii) are stated in the respective polyamide experimental.
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5.5.4 Characterisation of Polyamides 17a-19a

5.5.4.1 Crude HPLC data

180 AJF_PAIVIASPS 23 AJF_PAIVISSPS VIS 1
mal WWL:310 nm
g
E
125+ -
100
T
S0+
2
S — —
=20 T T T T o
oa 50 10.0 5.0 200 250 30.0
Mo. | RetTime Peak Name Height Area Rel.Area Amount Type
min mAU  mAL*min %
144 n.a. 2478 0.502 183 na. EMB
2 1.91 n.a. 11.560 2127 BO7 na. EMB
3 1221 na. 9824 2.110 B.O1 na. BMB
4 1371 na. 11.497 1.837 687 na. BMB
5 14.02 n.a. 102.313 18.050 &B53 n.a. bMB
] 14.73 n.a. 2805 D.2&8 3 na. EMB
T 15.60 na. 2814 0.525 226 na. BMb
8 15.83 na. 107 0.244 0.83 na. bMB
Total: 145.505 26251  100.00 10.000

Figure S1: Crude HPL chromatogram of polyamide (17a).
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Figure S2: Crude HPL chromatogram of polyamide (18a).

PA2 via SPS #1 PAZ? via SPS Uv_VIS 1
b ) WVL310 i
500 -
g g
] H
: g
400+
3004
2004
100+
- : 5
J R
1 ) -
A | IAI_LT--
o mir|
5 — T —— T
0.0 5.0 0.0 15.0 200 25.0 30.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min %
1 9.89 n.a. 7.076 1.508 1.96 na. BMB
2 11.38 n.a. 1.687 0.248 0.32 na. BMB
3 12.87 n.a. 20.964 3.094 4.02 na. BMB
4 13.35 n.a. 2253 0.540 0.70 na. bMB
5 1364 na. 1.805 0.224 0.29 n.a. BMB
B 1383 na. 9.652 1.329 1.73 n.a. bMB
7 14.10 na. 9.245 0.862 1.12 n.a. EMb
g 1429 n.a. 26.364 2658 3.46 na. bMB
9 14.52 n.a. 11.266 1.058 1.38 na. EMb
10 14.83 n.a. 363.674 58.703 T6.34 na. bMB
11 1540 n.a. 19.191 3.513 4.57 na. BMB
12 15.92 na. 3.775 0.617 0.80 n.a. BMB
13 16.20 na. 3.017 0273 0.36 n.a. EMb
14 16.38 na. 4.515 0.502 0.65 n.a. bMB
15 16.74 n.a. 5.990 0.776 1.01 n.a. BMEB
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Figure S3: Crude HPL chromatogram of polyamide (19a).

PA3 via SPS #1 PA3 via SPS Uv_VIS 1
B T WL310
1,500
1,000
500
] g8 BE
] R
Lo -
: N A
- — i
0.0 5.0 10.0 15.0 200 25.0 300
No. | RetTime Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min %
1 B.66 n.a. 1.615 0.540 0.23 n.a. BMEB
2 9.81 n.a. 16.797 3.830 1.67 n.a. BMB
3 11.34 n.a. 3.366 0.405 0.18 n.a. BMB
4 12147 n.a. 3217 0.705 0.31 n.a. BMB
5 12.84 n.a. 61.889 8371 364 n.a. BMB
B 13.22 n.a. 60.562 T7.243 315 n.a. BMB
7 13.54 n.a. 5.610 0.703 0.31 n.a. bMB
g 13.79 n.a. 2.027 0.148 0.06 n.a. BMB
2] 13.97 n.a. 40.012 5.540 241 n.a. BMB
10 14.35 na. 1124147 179724  TB.15 n.a. EMb
11 14.62 n.a. 27.920 2782 1.21 n.a. bMEB
12 15.12 n.a. 38.007 10.744 467 n.a. BMB
13 15.51 n.a. 0.109 0.428 0.19 n.a. BMB
14 15.80 n.a. 3.076 0.233 0.10 n.a. EMb
15 15.92 n.a. 10.864 1.257 0.55 n.a. bMB

42



5.5.4.2 Analytical HPLC traces of polyamides purified by semi-preparative HPLC

,aD_AJF PA1viaSPS #2 [modified by Administrator] UV VIS _1
AL WWL:310 nm)
5o 2
= -
1 -
100
50
| £
l =
| ~
Jqﬁ__ S A W ]
e ——'.
0.0 50 0.0 15.0 200 250 30.0
Ho. | Ret.Time Peak Hame Height Area Rel.Area Amount Type
min mAU  mAU*min %
1 13.49 na. 0.945 0.367 1.59 n.a. EMb
2 13.91 na. 1.009 0.174 0.76 n.a. bMB
3 14.39 n.a. 129.097 22,476 97.65 n.a. BMB
Total: 131.051 23.018 100.00 0.000

Figure S4: HPL chromatogram of polyamide (17a).
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1433_MF PAZviaSPS #2 [medified by Administrator] UV VIS _1
} JmAU WWL:310 nm)
B g
] 2
] w
1,000+
750-]
500-]
250
] E|g
] :.'|E
] priv
2077
0.0 5.0 10.0 15.0 200 25.0 30.0
Ho. | Ret.Time Peak Hame Height Area Rel.Area Amount Type
min mAU  mAU*min %
1 13.74 na. 6.707 1.619 0.97 n.a. EMb
2 14.18 na. 996.583  164.141 98.25 n.a. bMB
3 14.68 n.a. 10.225 1.305 0.78 n.a. BMB
Total: 1013.515 167.065 100.00 0.000

Figure S5: HPL chromatogram of polyamide (18a).
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2 =:I:'_.\\A.IF PAZviaSPS #1 [medified by Administrator] UV VIS _1
B ) WVL:310 nm|
2.000 =
1,500+
1.000+
500
20——————F———r—+——r— 7+ — i
0.0 5.0 i0.0 15.0 20.0 30.0
Nao. Ret.Time Peak Hame Height Area Rel.Area Type
min mAU  mAU*min %
1 13.88 na. 3.500 0660 021 na. BMb*
2 1417 na. 8772 1572 051 na. bMEBE
3 14.64 n.a. 1883.578 303373 9777 n.a. BMBE
4 15.26 na. 6.234 1.139 0.37 n.a. BMB
5 15.70 na. 9.575 1287 0.41 n.a. BMB
] 16.80 na. 10.965 1722 0.56 n.a. EMb
7 16.98 n.a. 4 463 0.544 0.18 na. bMB
Total: 1927.087 310257 100.00 .000

Figure 6: HPL chromatogram of polyamide (19a).




5.5.4.3 HRMS data of polyamides 17a-19a purified by semi-preparative HPLC.

AJF_PAlviaSPS

ML3542 146 (1.318) Cm (145:146-110:114) 1: TOF MS ES+

1004 611.2845 2.34e3
6117828
<
12215776
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622.7805
550.2634 1223.5873
550.7652 l623.2787
407.8570
30,2633 1099.5297
20.8405 1551.2607 & 11015409 1224.5092
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Figure S7: HRMS of polyamide (17a). Key peaks shown are [M+H]" at 1221.5776, [M+2H]*" at 611.2845, [M+H+Na]** at 622.2805.
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AJF_PA2viaSPS

ML3543 151 (1.359) Cm (149:153-97:102)

1: TOF MS ES+
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Figure S8: HRMS of polyamide (18a). Key peaks shown are [M+H]" at 1222.5826, [M+2H]?*" at 611.7858, [M+H+Na]*" at 622.7780
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Figure S9: HRMS of polyamide (19a). Key peaks shown are [M+H]" at 1222.5746, [M+2H]*" at 611.7834, [M+H+Na]** at 622.7799.
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5.6 Synthesis of polyamides using a half-half coupling protocol

5.6.1 Preparation of resin bound tetramer

The first four pyrrole units were coupled to the resin using the protocols described above. Reaction times and conditions are shown in Scheme S4.

® 2 S

i, i, i, iv, v, NH,
Vi, Vii, Viii,
iX, X, Xi

ww‘”d

8)

OWM

Scheme S4: Synthesis of polyamide tetramer on Boc-f-Ala PAM resin. (i) TPW; (ii) BocPyOH, HATU,
DIEA, 40 minutes; (iii) TPW; (iv) BocPyOH, HATU, DIEA, 40 minutes; (v) TPW; (vi) BocPyOH, HATU,
DIEA, 40 minutes; (vii) TPW; (viii) BocPyOH, HATU, DIEA, 60 minutes; (ix)TPW; (x) GABA, HATU,
DIEA. 60 minutes: (xi) TPW.
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5.6.2 Synthesis of polyamide (17b)

(17b)

Resin-bound tetramer (8) (20 mg; 5.2 umol) was swollen in DMF for 2 hours. The resin was then drained and washed three times with DMF. The
tetramer (13) (10 mg; 20.3 umol) was pre-activated with HATU (7 mg; 18.4 umol) and DIEA (50 pL; 0.3 mmol) in DMF (600 pL) for 30 minutes before
being added to the resin, and then shaken for 4 hours. The reaction mixture was then drained from the vessel and the resin washed three times with DMF,
then DCM, then twice with methanol before being flushed with nitrogen for 5 minutes. (17b) was cleaved from the resin with N',N'-dimethylpropane-
1,3-diamine (500 pL) under standard cleavage conditions with the crude material being 90 % pure by HPLC at 310 nm (Figure S10). This was purified

by semipreparative HPLC to give the product as a fluffy white solid (1.9 mg; 30 % recovery).
Analytical HPLC t;= 14.8 minutes.

HRMS (ESI +ve mode) 1221.5819 calculated for CsoH73N20010" [M+H]", found 1221.5808.
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5.6.3 Synthesis of polyamide (18b)
gj*
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(18b)
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Resin-bound tetramer (8) (20 mg; 5.2 umol) was swollen in DMF for 2 hours. The resin was then drained and washed three times with DMF. The
tetramer (14) (10 mg; 20.3 pmol) was pre-activated with HATU (7 mg; 18.4 umol) and DIEA (50 pL; 0.3mmol) in DMF (600 pL) for 30 minutes before
being added to the resin, and then shaken for 4 hours. The reaction mixture was then drained from the vessel and the resin washed three times with DMF,
then DCM, then twice with methanol before being flushed with nitrogen for 5 minutes. Crude (18b) was cleaved from the resin using N',N'-
dimethylpropane-1,3-diamine (500 pL) under standard cleavage conditions and the resulting crude product was found to be 88 % pure by HPLC at 310

nm (Figure S11). This was purified by semi-preparative HPLC to give the product as a fluffy white solid (1.9 mg; 30 % recovery).
Analytical HPLC t,= 14.4 minutes.

HRMS (ESI +ve mode) 1222.5771 calculated for CssH72N21O10" [M+H]", found 1222.5734.
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5.6.4 Synthesis of polyamide (19b)
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(19b)
Resin-bound tetramer (8) (20 mg; 5.2 umol) was swollen in DMF for 2 hours. The resin was then drained and washed three times with DMF. The
tetramer (15) (15 mg; 30.4 umol) was pre-activated with DCC (5 mg; 24.2 pmol) and HOAt (4 mg; 30 umol) in DMF (600 pL) for 2 hours before being
filtered through a cotton wool plug and added to the resin with DIEA (50 pL; 0.3 mmol), and then shaken for 4 hours. The reaction mixture was then
drained from the vessel and the resin washed three times with DMF, then DCM, then twice with methanol before being flushed with nitrogen for 5
minutes. Crude (19b) was cleaved from the resin with N',N'-dimethylpropane-1,3-diamine (500 pL) under standard cleavage conditions and the resulting
crude product was found to be 85 % pure by HPLC at 310 nm (Figure S12). This was purified by semi-preparative HPLC to give the product as a flufty

white solid (1.7 mg; 28 % recovery).
Analytical HPLC t;= 14.8 minutes.

HRMS (ESI +ve mode) 1222.5771 calculated for CssH72N21010" [M+H]", found 1222.5726.
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5.7

5.7.1

Characterisation of half-half polyamides

Crude HPLC traces

3,50p-HH1-Crude #1 modii=d by Adminisirstor) HH1-Crude UV WIS 1
AL WVL310 nm|
5
W
3,000+ -
=
2,500H
2,000+
1,500+
1,000H
S00H
o
min
-500
oo 50 1o 140 = 240 s
MNo. | RetTime Peak Name Height Area Rel Area Amount Type
min mAU  mAL*min k]
1 12.88 n.a. 636550 11.838 202 na. BEMB
2 14.25 na TBA4T0 9.248 1.57 n.a. BMb
3 14.53 na 2364 344 531680 o014 n.a. bMB
4 14.85 n.a. 124 298 18.548 314 na. BEMB
5 15.28 na 6.335 0.570 0.10 n.a. BMB
] 1543 na 14.872 253 0.43 n.a. BMB
T 15.78 n.a. 15845 2428 041 na. BEMB
a 1817 n.a. 31.638 6.138 1.04 na. BEMB
a 18.40 na 0.345 1.004 0.34 n.a. BMB
10 18.82 n.a. B.358 1.203 020 na. BEMB
11 17.31 n.a. 17178 2268 038 na. BMb
iz 17.50 =N B.331 1.274 0.22 n.a. bBMB
Total: 2733561 589.818 100.00 0.000

Figure S10: Crude HPLC trace of (17b).
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HH2 #1 mominied by Agmirkstrion Hti? U 1
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Mo, Ret Time Peak Name Height Area Rel Area Amount Type
Imin mAL mALU*min %
1 10.00 n.a. 8004 2563 053 na. BEMB
2 12.82 na 67 478 12740 264 n.a. BMB
3 13.38 na 3IBTIT 6.607 1.37 na  BMb"
4 13.88 n.a. 10218 1.728 0,38 na. bMB
5 14.08 na 34.156 5.978 1.24 n.a. BMb
] 14.41 na 1670.582 425407 88.02 n.a. bMb
T 15.22 n.a. 38.451 12841 268 na. bMB
a 15.85 n.a. 10.618 1.868 038 na. BEMB
a 18.25 na B.040 i.022 021 n.a. BMb
10 18.45 n.a. 42 6508 6602 1.37 na. bMB
11 17.02 n.a. 25682 5.838 1.21 n.a. EMB
Total: 1957 673 483285 100.00 0.000

Figure S11: Crude HPLC trace of (18b).
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1 sm_HHdm Jrreociified by Adminstraton HH3 U VIS 1
v pruALl WWLE1D rm)
=
1,400+ Ll
i
-
1,200+
1,000+
800+
00+
400+
200
o
il
-200
D B o 150 0o 240 o
Mo. Ret Time Peak Name Heighit Area Rel Area Amount Type
min mALl mALEmin %
1 1290 n.a. 35.705 6.230 243 n.a. BMB
2 1339 na. 2779 0.575 0.20 na. BMB
3 13.90 na. 16160 2785 029 na. BMb"
4 14.00 n.a. 16.309 1.534 0.55 n.a. bMB
5 14.31 na. 53.190 6.218 iy | na. BMb
6 14.52 na. 10414 0.904 0.32 na. bMB
T 14.82 n.a. 1110.056 232807 85.03 n.a. BMB
g 1534 n.a. 11.442 2587 0.e1 n.a. BMB
a8 1584 na. 5010 1.032 0.37 na. BMB
o 16.53 n.a. 44009 17.033 6.08 n.a. BMB
i1 1742 n.3. 14.810 2.580 0.81 n.a. EMB
Total: 1320.874 280.854 100.00 0.000

Figure S12: Crude HPLC trace of (19b).
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5.7.2  Analytical HPLC traces of polyamides purified by semi-preparative HPLC

HH1-Pure #1 HH1-Pure W WIS 1
20 A 2 TS0
X

2,000+
1,500+
1,000

500+

o LAl :

min,

-500

oo B o 110 200 280 L)
Mo, Ret Time Peak Name Height Area Rel Area Amount Type

min mAL mAL*min k]

1 1457 N.a. 2042803 464128 100.00 n.a. BMB

Total: 2042.803 464128 100.00 0.000

Figure S13: Pure HPLC trace of (17b).
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1,400 HH2-Pure #1 HH2-Pure U VIS 1
i AL WWLF1D nm)
1,200+ ﬁ
x
1,000+ e
800
00+
40+
L)
200 ol
o
i 3 T
min
=100
D B o 150 0o 240 o
Mo. Ret Time Peak Name Heighit Area Rel Area Amount Type
min mALl mALEmin %
1 1388 n.a. 3.583 1.420 0.e2 n.a. BMb
2 14.35 n.a. 0862156 297542 80.38 na. bMB
Total: 860.798 228.862 100.00 0.000

Figure S14: Pure HPLC trace of (18b).
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sop-HHEPURE #1 HHE-Pure U VIS 1
ALl w WVLS10 nm
3
700+ o
600
500+
400+
300+
200
. Jj
(5} T
100 : min
oo s o 1o 2o 2o o
Mo. | RetTime Peak Name Height Area Rel Area Amount Type
min mAU  mALEmin k]
1 13.57 n.a. 0854 o1zx2 o.or na. BMb
2 14.75 L& 670897 174333 80.83 N8 bMB
Total: 671.351 174455 100.00 0.000

Figure S15: Pure HPLC trace of (19b).
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5.7.3 HRMS data of crude polyamides 17b-19b.

AJF_05_HH1
ML1524 155 (1.393) Cm (155-160) 1: TOF MS ES+
100- 611.2842 013
l611.7815
&
12215808
1222.5664
l612.2891
622.2801
1223.5835
l622.7794
550.7623
550.2662 6312842 1100,5251
566.2880 1224.5964
541.2990. _639.3165 773.3849 897.4603 11015486
Tl 713.6896 | 7804114 8054061 978.4763 10635107 “{ 11426300 00 5430
P RIRVRNIY A 1 Y R TRIETPIRHRVIT ATV TV 00 bbb i i e Gt M by - miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300

Figure S16: HRMS for (17b). Key peaks shown are [M+H]" at 1221.808, [M+2H]*" at 611.2842, [M+H+Na]*" at 622.2801.
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AJF_05_HH2

ML1523 152 (1.368) Cm (151:157-75:85) 1: TOF MS ES+
611.7834 5.22¢3
100+
l612.2829
<
622.7760
12225734
l623.2758
12235712
550.7625 623.7770
12245773
551.2641 31.7773
550.2634551.
503.3582 632.2829 789.4133 1100.5271
540.3040. " 1 6337666 oo a7 aome 7904269 865'462676 ras 1062.50271099.5321 1101-5444 12445486
578.7691 3485 7208798  747- ( 845.4847 hﬁ - 979.4833 11565356
0 : m\ + W Al ‘\ h‘ m ' ‘ ‘ 4 ‘ UE&‘ . 1 ‘\ K‘ h‘ r L r L r A r L, r 926‘\4766 . r “ r v W\ ‘\ (1102‘ 5570 . I r T h “/‘12465‘471 T miz
500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300

Figure S17: HRMS of (18b). Key peaks shown are [M+H]* at 1222.5734, [M+2H]?*" at 611.7834, [M+H+Na]*" at 622.7760.
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AJF_05_HH3

ML1525 151 (1.360) Cm (150:154-(144:145+91:93)) 1: TOF MS ES+
611.7863 1.25e4
1004
612.2881
<]
408.1892
612.7935 1222.5726
408.5287
1223.5741
623.2789
1408.8648 550.7653 -
550.2667 6112897 |23 7808 ’
420.8426 51.2678 631.7820 1100.5369
551.7720 632.2897 745.4285 845.4741 1099.5386. | 1101.5397 122181 1245 5668
489.7433 - - - - :
21,5109 || 5427620 723.4420 867.4635 978.4779 T‘r i
0ot bt LM BMLG o i e e iy ; f T ; an + miz
400 450 500 550 600 650 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300

Figure S18: HRMS of (19b). Key peaks shown are [M+H]* at 1222.5726, [M+2H]*" at 611.7863, [M+3H]*" at 408.1892.
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5.8  Synthesis of polyamides using a hydrazine linker

5.8.1 Resin Preparation

The preparation of Boc-f-ala PAM resin is outlined in Scheme S5. The resin bound amine was deprotected through treatment with TPW solution for 1
minute, then 5 minutes with fresh reagent, after which GABA (4.0 equivalents) was preactivated with HATU (3.6 equivalents) and DIEA (9 equivalents)
in DMF (dry; 1 mL) for 2 minutes before being added to the resin and shaken for 40 minutes at room temperature. The resin was then drained and washed
successively with DMF (3x) and DCM (3x) before being swollen in DMF for 5 minutes. The amine was deprotected by treatment with TPW for 1 minute,
then 2 x 3 minutes (fresh reagent each time), before being washed with DMF (4x) and dry DMF. The HBA monomer (4.0 equivalents) was preactivated
with HATU (3.6 equivalents) and DIEA (9.0 equivalents) in DMF (dry; 1 mL) for 5 minutes, then was added to resin and shaken for 40 minutes. Once

drained, the resin was washed again with DMF (4x).
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Scheme S5: Preparation of Boc-f-ala PAM resin. (i) TPW; (ii) GABA, HATU, DIEA,; (iii) TPW; (iv) HBA, HATU, DIEA; (v) 20 % piperidine in DMF (V/V).
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5.8.2 Synthesis of polyamides using the PAM-hydrazine hybrid resin

Polyamides were synthesised using the same activation strategies described earlier in Section 5.4. The initial Fmoc deprotection was carried out by two
treatments of shaking with a 20 % piperidine in DMF solution (v/v) for 2 x 10 minutes (fresh reagent each time). The resin was then washed with DMF

(4x), then dry DMF. Polyamides (21-24) were then synthesised according to Scheme S6.

Q OWHWu i

© 0(9) /U\©\”,NH2
L%Nﬁﬁ:;
WIX

(21) X=H,Y=C,Z=C
(22):X=H,Y=C,Z=N
(
(

7)L

OWWJ\@L YFSYU

23):X=H,Y=N,Z=C
24):X=NH, Y=C,Z=C

Scheme S6: Synthesis of PAs 21-24. Steps (i)-(xiii) are stated in the respective polyamide experimental.
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5.8.2.1 Synthesis of (21)

’L (0]
YA
N \ / N H
&ﬂw H P
! ne Y ]
l N 1\ ’T‘
/N\/\/H /N\ o) T
o |

(21)

Polyamide (21) was synthesised on 50 mg of resin (9) as shown in Scheme S6 using the following reagents and times: (i) BocPyOH, HATU, DIEA, 40
minutes; (i) TPW; (iii) BocPyOH, HATU, DIEA, 40 minutes; (iv) TPW; (v) BocPyOH, HATU, DIEA, 40 minutes; (vi) TPW; (vii) GABA, HATU,
DIEA, 60 minutes; (viii) TPW; (ix) BocPyOH, HATU, DIEA, 60 minutes; (x) TPW; (xi) BocPyOH, HATU, DIEA, 90 minutes; (xii) TPW; (xiii) ImOH,
DCC/HOAt, DIEA, 60 minutes. This was cleaved from the resin under standard cleavage conditions to give the crude material in 68 % purity. After

purification by semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.3 mg; 11 % recovery).

Analytical HPLC t; = 13.6 minutes.

HRMS (ESI+) 906.4487 calculated for C44sHs¢NisO7", [M+H]", found 906.4487.
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5.8.2.2 Synthesis of (22)

(22)

Polyamide (22) was synthesised on 50 mg of resin (9) (Scheme S6) using the following reagents and times: (i) BocPyOH, HATU, DIEA, 40 minutes; (ii)
TPW; (iii) BocPyOH, HATU, DIEA, 40 minutes; (iv) TPW; (v) BocPyOH, HATU, DIEA, 40 minutes; (vi) TPW; (vii) GABA, HATU, DIEA, 60 minutes;
(viii) TPW; (ix) BocPyOH, HATU, DIEA, 60 minutes; (x) TPW; (xi) BocImOH, DCC/HOAt, DIEA, 60 minutes; (xii) TPW; (xiii) InOH, DCC/HOAt, DIEA,
60 minutes. This was cleaved under standard cleavage conditions to give the crude material in 70 % purity by HPLC at 310 nm. After purification by

semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.3 mg; 11 % recovery).

Analytical HPLC t; = 14.0 minutes.

HRMS (ESI+) 907.4440 calculated for C43HssN1605", [M+H]", found 907.4456.
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5.8.2.3 Synthesis of (23)

(23)

Polyamide (23) was synthesised on 50 mg of resin (9) (Scheme S6) using the following reagents and times: (i) BocPyOH, HATU, DIEA, 40 minutes; (ii)
TPW; (iii) BocPyOH, HATU, DIEA, 40 minutes; (iv) TPW; (v) BocPyOH, HATU, DIEA, 40 minutes; (vi) TPW; (vii) GABA, HATU, DIEA, 60 minutes;
(viii) TPW; (ix) BocImOH, DCC/HOALt, DIEA, 60 minutes; (x) TPW; (xi) BocPyOH, BTC/collidine, DIEA, 90 minutes; (xii) TPW; (xiii) InOH, DCC/HOAL,
DIEA, 60 minutes. This was cleaved under standard cleavage conditions to give the crude material in 74 % purity by HPLC at 310 nm. After purification

by semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.4 mg; 12 % recovery).

Analytical HPLC t; = 13.3 minutes.

HRMS (ESI +ve mode) 907.4440 calculated for C43HssN1607", [M+H]", found 907.4449.
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5.8.2.4 Synthesis of (24)

'L (0]
- Y
N \ /N H
oy NP\NH
b e Y D
, A N
H
N _A~CUN /N\ o) T
o |
(24)

Polyamide (24) was synthesised on 50 mg of resin (9) (Scheme S6) using the following reagents and times: (i) BocPyOH, HATU, DIEA, 40 minutes; (ii)
TPW, (iii) BocPyOH, HATU, DIEA, 40 minutes; (iv) TPW; (v) BocPyOH, HATU, DIEA, 40 minutes; (vi) TPW; (vii) Fmoc-D-Dab(Boc)-OH, HATU, DIEA,
60 minutes; (viii) TPW; (ix) BocPyOH, HATU, DIEA, 60 minutes; (x) TPW; (xi) BocPyOH, HATU, DIEA, 90 minutes; (xii) TPW; (xiii) ImnOH, DCC/HOA,
DIEA, 60 minutes. This was cleaved under standard cleavage conditions to give the crude material in 79 % purity by HPLC at 310 nm. After purification

by semi-preparative HPLC the pure material was isolated as a fluffy white solid (1.6 mg; 13 % recovery).

Analytical HPLC t; = 12.1 minutes.

HRMS (ESI +ve mode) 921.4596 calculated for C44Hs7N 607", [M+H]", found 921.4561.
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5.8.3 Cleavage of polyamides using the hydrazine resin

Polyamides (21-24) were cleaved from the resin under standard cleavage conditions and found to yield only the shortened polyamide through cleavage
at the hydrazide (Scheme S7). The tail was also found to cleave from the resin under these conditions to give compound (39) shown in Scheme S7 which

was characterised by HRMS (363.2396 calculated for Ci19H31NsOs" [M+H]", found 363.2400 - Figure S19). This confirmed that oxidation of the

hydrazinyl group prior to resin cleavage was not essential in order to obtain the shortened polyamide.
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3,3-dimethylamino-1-propylamine
55°C
16 hours

Where X=NorC
R =NH, orH

Scheme S7: Illustration of products resulting from cleavage of hydrazine resin.
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AJF_NR-HH

ML2363 119 (1.070) Cm (116:120) 1: TOF MS ES+
100+ 363.2400 2.26e4
<]
385.2197
364.2444
120.5256 204.0008 386.2287
101.0033 139.0200 240.9892 365.2525
102.0326 141.0400 162.9759 188.0238 205.0033225.0112 305.1618 349.2255 377.2582
| f I P | i v i 2559617 2739312 2029355 3181829 i | | don2012
O-lirthttrrrepitstprrobthbeptrrttrrreti ettt e MU U s U B L1 174
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420

Figure S19: MS of cleavage by-product (39). Key peaks shown are [M+H]" at 363.2400, [M+Na]* at 385.2197.
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5.9

HPLC analysis and purification of polyamides prepared on the hydrazine hybrid resin

5.9.1 Crude HPLC traces of polyamides (21-24)
95 3X3PAT #1 I3PA1 Uv_VIS_1
mAU WVL310 nm
225
200] &
175] T
150 |
1257 “
100 l 3 ‘
] ' ‘,‘_"
75 -
1 ﬂ &
] \E
50 fALL 8
] W o
25_: |i \Iffi
] | AL
ER AN . N S
204— — T 7 T T T 7 'min
0.0 50 100 150 200 250 300
No Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min %
1 13.35 na. 28.905 10746 2269 na. BMb
2 13.82 na. 129.914 32087 G776 na. bMB
3 1428 n.a. 373 3384 7.15 n.a. BMB
4 15.44 n.a. 2958 0.804 1.70 na. BMB
5 16.00 n.a. 1.237 0.335 0.71 n.a. BMB
Total: 166.746 47356 100.00 0.000

Figure S20: Crude HPLC trace of (21).
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300 LIPA2 F AxIPAZ LV WIS 1
Jmal WL:310 nim|
4 =
i a
250H o
. -
1 I
] |
200+ ! I|
i | |
150 | |
] | ";-l
] || |
100+ ( %:’ I..
1 o]
] :r,‘:_'5|| |v:§ 9
4 BT "Iz (=] =
i [ Sile o B
] { T - -
] | A Wooa
1 Y Py Sty
i —— [ —
50 mn
oo =0 do 12.0 al.0 20 B
Mo. | Ret.Time Peak Mame Height Area Rel.Area Amount Type
min mAU mAU*min %
1 1229 na. 0.000 1.364 21 na. BMB
2 12.88 na. 7.986 3110 204 n.a. BMb
3 13.45 na. 38.907 9712 15.72 n.a. bBMb
4 13.87 na. 190 527 43410 7028 n.a. MB
5 1453 na. 4510 0912 148 n.a. BMB
B 14.85 na. 0.934 0.318 051 n.a. BMB
7 15.70 na. 3275 1.573 255 n.a. BMB
i} 16.98 na. 5.969 1.362 221 n.a. BMB
Total: 252107 61.764 100.00 0.000

Figure S21: Crude HPLC trace of (22).
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45 SAIPAI &1 2x3PAL UV VIS 1
:mAU WWL:310 nim
400
360
300 .
I
250+ |I v
] |
200+ |
] | |
. | e
1504 I 4
] i &
10 o=
3 | s :
- | | ) | r, E
] 1 r | —
b - \l] - A
_5:-- T T r T T T T II'I" L
oo B 1o 150 2l 20 a0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mAL*min Ya
1 12.95 na. 38087 10.170 1859 n.a. BMb
2 13.42 n.a. 163.592 40.583 7419 n.a. bMB
3 14.34 n.a. 12.016 3.754 6.86 n.a. BMEB
4 16.28 n.a. 0.001 0.198 0.36 n.a. BME
Total: 213697 54702 100.00 0000

Figure S22: Crude HPLC trace of (23).
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1 400 2x3PA4 #1 [modified by Administrator] AnIPAL UV VIS_§
Al WWL:210 nmy
] o
1,200 &
: -
1,000+ |
A |
800}
1 I
g |
400 8 =
] = ina
] oo (89 5
00 o é . ?s
- a 2| Ho T
] oA
N ) I T
_ch- T
oo 50 o 18.0 200 20 o
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mALU mALU*min e
1 9.57 n.a. 9.043 3.374 1.09 n.a. BMB
2 10.85 n.a. 14.942 5.699 1.85 n.a. BMB
3 11.57 n.a. 155.360 41.977 13.61 n.a. BME™
4 12.06 n.a. 920604 245036 79.47 n.a. BMEb*
5 12.63 n.a. 5.028 0.672 022 n.a. BMb
B 13.08 n.a. 35035 10.9493 357 n.a. LMB
7 13.89 n.a. 0.003 0.581 0.19 n.a. BMB
Total 1140015  308.333 100.00 0.000

Figure S23: Crude HPLC trace of (24).
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5.9.2 HPLC traces of polyamides (21-24) after semi-preparative HPLC purification

JnIPALE2 Jx3PAL LV VIS 1
1.000 Al WVL:310 nmy
] 2
75 e
750 |
&5 ] ||
500
] |
75+
] ||
] B
5
1251 g/
] ) e
] N -
100 min
oo 50 1o 190 00 20 20
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mALU*min %
1 13.29 na. 5.288 1.200 0.67 n.a. BM
2 13.56 n.a. 768640 177.340 88.33 n.a. bMB
Total: 773937 178.540 100.00 D.000

Figure S24: Pure HPLC trace of (21).
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600 Jx3PA2 #1 [modified by Administrator] AnIPAZ LV VIS 1
_th WVL:310 nmy
1 =
1 1
500H @
1 |
400+ \
300+ |
2004 ”
100+ 2 |
. L |
] a
1 |
] - A
i LIS
oD 50 1o 140 200 20 20
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mALU*min %
1 13.59 na. 2446 0438 0.51 n.a. BMb*
2 13.97 n.a. 436.836 B85.026  99.49 n.a. bMB*
Total: 439283 85462 100.00 D.000

Figure S25: Pure HPLC trace of (22).
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AIPAIHD Ax3PAI LV VIS 1
2,000 mAL WVL-310 nm|
1,750 2

«_5
15004 |_
|
1260 i|
1,000
TEH I
500 |
250
I
[ - I T | ,
X0 i
oo 50 1o 150 00 20 Ao
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mALU*min %
1 13.31 n.a. 1500.087 400.172 100.00 n.a. BME
Total: 1500.087 400.172 100.00 D.000

Figure S26: Pure HPLC trace of (23).
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400 Ju3PAS-Purs £ JnIPAs UV VIS 1
Jnau WVL-310 ni
350 &
] |
2650+ I
1 |
2004 |‘
150-]
1 |
100 |
] 2
5+ &
] | l o
.:.-: - A If.'l _ -
_5‘.}' miry
oD 50 1o 140 200 EER abo
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mALU*min %
1 12.10 na. 283.566 73475 9952 na. BMB
2 13.96 n.a. 1.404 0.353 0.48 na. BMB
Total: 284 970 73.828 100.00 0.000

Figure S27: Pure HPLC trace of (24).
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5.9.3 Crude HRMS data of polyamides (21-24)

AJF_3x3PA1l
ML2167 116 (1.045) Cm (114:117) 1: TOF MS ES+
453.7217 3.40e3
100+
906.4487
l454.2278
B 907.4522
454.7299 08,4597
464.7171 676.3714
353.1400 e 677.3724 9094549
65.2145 g
[581.3030| -611.1926 7 " 702.3589 928.4455
418.8764 | 473.2006 L | s13.2141 N | 9384319
0t et t ey T T T T T T T T T T T T 4 T T T 1 miz
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

Figure S28: HRMS of (21). Key peaks shown are [M+H]" at 906.4487, [M+2H]>" at 453.7217.
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AJF_3x3PA2

ML2168 149 (1.343) Cm (148:149) 1: TOF MS ES+
454.2199 2.88e4
1004
907.4456
1454.7240
<
908.4492
455.2281
909.4445
495.7336 910.4478
50.0791 580.3055
393.1982 453725% ) 5543258 | 785.4000 se0.4321 )
T T T T T T T T g T T T T T T T T T T T T T T T T T m/z
375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000

Figure S29: HRMS of (22). Key peaks shown are [M+H]" at 907.4456, [M+2H]*" at 454.2199.
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AJF_3x3PA3

ML2169 146 (1.318) Cm (144:148) 1: TOF MS ES+
1004 454.2198 4.63e4
907.4449
1454.7256
<]
908.4431
1455.2279
909.4498
398 132‘5327029 4652188
. 910.4725
330.1787 473.2018 677.3661 785.3976
4 373.2010 94.2040 \ ‘ I 514.5950 “ 703.3461 -930.4357
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Figure S30: HRMS of (23). Key peaks shown are [M+H]" at 907.4449, [M+2H]*" at 454.2198.
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AJF_3x3PA4

ML2213 131 (1.181) 1: TOF MS ES+
100+ 461.2272 1.1le4
1461.7286
<]
307.8143
921.4561
308.1441
469.2679
370.1634 922.4641
327.1608
302.1457 371.1681 4702759 5958119 923.4685
472.2334 ! 596.3131
zaa.mej ﬂ ‘ | 424.2089 ( 503.2093 569.3414 ( 591-1\1795 717.3528 943.4463
0 FARRY el il T - T ana e T T T T T T T I  miz
250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Figure S31: HRMS of (24). Key peaks shown are [M+H]" at 921.4561, [M+2H]?*" at 461.2272, [M+3H]*" at 307.8143.
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5.10 Preparation of polyamides using the half-half coupling method on the hydrazine resin
5.10.1 Preparation of resin-bound tetramer (16)

The resin bound tetramer was synthesised as in Scheme S8, utilising a hydrazine resin (Scheme S5).
0
o N
o iy
0 N NH2
©) H

i, i, iii, iv, v,
Vi, vii, vii, NH,
iX, X

H
y N
H Nm/é/—_\go
0 ! N
oK LN
AR A s WL RE
N’Nw/qgol
H
o |

(16)

Scheme S8: Synthesis of polyamide tetramer on new resin. (i) BocPyOH, HATU, DIEA, 40 minutes; (ii) TPW; (iii) BocPyOH, HATU, DIEA, 40 minutes; (iv) TPW; (v) BocPyOH, HATU,
DIEA, 40 minutes; (vi) TPW; (vii) BocPyOH, HATU, DIEA, 60 minutes; (viii)TPW; (ix) GABA, HATU, DIEA, 60 minutes; (x) TPW.
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5.10.2 Synthesis of (20)
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Resin-bound tetramer (16) (20 mg; 5.2 umol, Scheme S8) was swollen in DMF for 2 hours. The resin was then drained and washed three times with

DMF. The tetramer (13) (10 mg; 20.3 umol) was pre-activated with HATU (7 mg; 18.4 umol) and DIEA (50 pL; 0.3mmol) in DMF (600 pL) for 30

minutes before being added to the resin, and then shaken for 4 hours. The reaction mixture was then drained from the vessel and the resin washed three

times with DMF, then DCM, then twice with methanol before being flushed with nitrogen for 5 minutes. Polyamide (20) was cleaved from the resin with

N',N'-dimethylpropane-1,3-diamine (500 pL) under standard cleavage conditions and the resulting crude product was found to be 87 % pure by HPLC

at 310 nm. This was purified by semi-preparative HPLC to give the product as a fluffy white solid (1.2 mg; 20 % recovery).

Analytical HPLC t,= 14.7 minutes.

HRMS (ESI+) 1150.5447 calculated for CssHesN1oOo™ [M+H]", found 1150.5410.

5.11 Characterisation of (20)



2 spg_AdF_NRHH #1 [modied by Administrator] UV VIS 1
T Jmau WWL310 nm
] g
1 2
2,000+ "
1,5[!-]—-
1.I:I[!-J—-
1 g
S0 ! E
] Y ﬁkﬁ i
-200 ] min
L R N R | L I AL R I R AL A T
aa 5.0 10.0 15.0 0.0 250 0.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL  mALFmin %
12.83 na. T5.759 52 581 i0.13 na. BMb
2 14.50 n.a. 716488 453502 8736 na. bMEB
3 14.93 n.a. T2.975 13.018 2.51 na.  BMB
Total: 1865.202 518.102 100.00 0.000

Figure S32: Crude HPLC trace of (20).
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app-fuJF NR-HH Pure #1 AJF NR-HH UV IS 1
mAL - WWL:310 nm
=
=
250H o4
.‘
i
200H
|
|
150+ ‘
I
100+ [
=] g |
-
R
H —_— — - - -"H I]— —_— —
50 fully |
oo 50 100 120 2o 291 a0
Ho. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAL mALU*min %
1 14.20 n.a. 1219 0290 0.39 na. BMb
2 14.72 n.a. 235834 74 061 99.61 na. bMB
Total: 237053 74352 100.00 0.000

Figure S33: Pure HPLC trace of (20).



AJF_NR-HH
ML2363 155 (1.393) Cm (153:159-81:89)

1: TOF MS ES+
100+ 575.7686 1.82e4
576.2710
<
576.7712 1150.5410
514.7449
1151.5424
515.2479
469.2431
1028.4950
577.2704 1029.5011 1152.5446
05,6286 449.2071 469.7408  |515.7506 557,683 702.3524 5064510 937.4843 959 4640
- [470.2509 703.3541 - 1030.5063
516.2545 840.4272 960.4694 11535394
4207161 \t lh 6333262 6763748 (. 7844026 ‘ ‘ ﬁ 963 4865 Ve
et | W T T @ravvman '\ 11 } Ly 707 IV TR | e "
0 T T T T t f T T T f T T f f t T T T T T t T T T m/z
400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200

Figure S34: HRMS of crude (20). Key peaks shown are [M+H]" at 1150.5410, [M+2H]?*" at 575.7686.

6.0 NMR Spectra
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