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Materials and Equipment

All of the chemical reagents and solvents from commercial sources were used without further
purification. TentaGel Macrobeads NH, (160 um, 0.48 mmol/g) resin was purchased from Rapp
Polymere. Knorr Amide MBHA (0.69 mmol/g) resin was purchased from NovaBiochem. 5 mL
and 10 mL Disposable Reaction Columns (Intavis AG) were used as reaction vessels for solid
phase synthesis. Syntheses of peptoids under microwave conditions were performed in a 1550 W
microwave oven (GE model JE 1860BH04) with 10% power. HPLC was carried out on Waters
systems equipped with Waters 1525 binary HPLC pumps and a 2487 dual A absorbance detector,
or a 2998 photodiode array detector. The mobile phase comprised of buffer A (H,O containing
5% CH3CN and 0.1% trifluoroacetic acid (TFA)) and buffer B (CH3;CN containing 0.1% TFA).
Analytical HPLC was conducted using a Vydac C-18 column (5 pum, 250 x 4.6 mm, Alltech,
Deerfield, IL) at a flow rate of 1.0 mL/min with UV detection at 220 nm. MS and MS/MS
(MALDI-TOF) were performed on a 4800 Proteomics Analyzer (Applied Biosystems) with a-

cyano-4-hydroxycinnamic acid (CHCA) as a matrix.
Synthetic Protocols

Q) Fmoc-deprotection: All the compounds were synthesized in Knorr Amide RAM
resin. Knorr Amide RAM resin (100 mg) in DMF (2 mL) was swollen at room
temperature (~23 °C) for 1 hour in the 5 mL disposable reaction column. Fmoc
protecting group was then removed by incubation of the resin with 20 % piperidine in
DMF (2 mL) for 30 mins.

(i)  Bromo acylation: The resin was thoroughly washed with DMF. After Fmoc group
was removed, 2-bromoacetic acid (1 mL, 2 M in DMF) and DIC (1 mL, 3.4 M in



DMF) were added. The reaction vessel containing the resin was shaken for about 10
mins at 37 °C.

(iii)  Bromide displacement: The resin was then washed again with DMF. Then a
solution of amine/acyl hydrazide/carbazate/semicarbazide (2 mL, 2 M in NMP) was
added and shaken at 37 °C for 1h. The bromoacylation and SN2 displacement
reactions were repeated to obtain the desired chain length.

(iv)  Acetyl capping: The acetyl capping reactions were carried out using acetic acid (2M,
1mL) and (DIC) (3.4 M, 1 mL) for 30 mins at room temperature. The resin was then
thoroughly washed with DMF and finally with DCM.

(v)  TFA cleavage: The resin was treated with the cleavage cocktail of 96% TFA, 2%
TIS and 2% water for 1h at room temperature. The cleavage cocktail solution was
then dried by flushing argon and cold ether was added to precipitate out the
compounds, which were then subjected to reverse phase HPLC to confirm the purity

of the products.

Synthesis of the first tetramer peptoid-azapeptoid hybrid library by split and pool strategy:
The synthesis of the peptoid-azapeptoid hybrid library was carried out on TentaGel Macrobeads
NH (1 g, 160 pum, 0.48 mmol/g) resin. The beads were incubated with anhydrous DMF for 1h
and Fmoc-L- methionine (10 equiv.) was coupled using O-Benzotriazole-N,N,N’,N’-tetramethyl-
uronium-hexafluoro-phosphate (HBTU) (10 equiv.), hydroxybenzotriazole (HOBt) monohydrate
(10 equiv.) and N-methylmorpholine (NMM) (20 equiv.) for 2h. The beads were then washed
thoroughly with DMF and the Fmoc group was deprotected by using 20 mL of 20% piperidine.
After Fmoc deprotection, a-bromoacetic acid (10 mL, 2M) and DIC (10 mL, 3.4 M) was added
to the resin, microwave-assisted acylation reaction was carried out (15 seconds, 10% power, 2x).
The resin was then washed thoroughly by DMF and reacted with 2M solution of N-Boc-
diamminobutane to displace the resin-bound bromide. The acylation and the displacement steps
were further repeated two times. After two N-Boc-diamminobutane have been introduced, the
beads were reacted with a-bromoacetic acid (10 mL, 2 M) and DIC (10 mL, 3.4 M) and
microwave-assisted acylation reaction was carried out (15 seconds, 10% power, 2x). After the
acylation reaction was complete, the beads washed with DMF and were treated with isobutyl

amine (2M). After the Met-NIlys-Nlys-Nleu linker was synthesized, the beads were reacted with



a-bromoacetic acid (10 mL, 2 M) and DIC (10 mL, 3.4 M) and microwave-assisted acylation
reaction was carried out (15 seconds, 10% power, 2x). After the acylation reaction was complete,
the beads washed with DMF and splitted into thirteen reaction vessels in roughly equal amount,
and each vessel was treated with a monomer (2 mL, 2 M in NMP) and the bromide displacement
reactions were carried out for 1h at 37 °C. The beads were then washed extensively with DMF
and pooled in a 25 mL reaction vessel and treated with a-bromoacetic acid (10 mL, 2 M) and
DIC (10 mL, 3.4 M) and the acylation reaction was carried out for 10 mins at 37 °C. The
bromide displacement and acylation reactions were repeated until the tetramer aza-peptoid was
obtained. 50 mg of each of the resin-bound peptoid library was treated with ImL TFA cleavage
cocktail (96% TFA: 2% TIS: 2%Water) and few beads were picked up for CNBr cleavage. Each
bead was isolated into a single well of a 96-well plate and treated with 20 puL of a CNBr solution
(30 mg/mL in 0.1 N HCI) and incubated at 60 °C for 1h. The cleavage mixture was removed by
evaporation and the resulting residue was dissolved in CH3CN/H,O (50:50) and submitted to

tandem MALDI mass spectrometry for sequencing analysis.

Synthesis of the second tetramer peptoid-azapeptoid hybrid library by split and pool
strategy:

The second library was synthesized using same protocol as described for first library. However,

we used 75 um TentaGel resin for this library synthesis.
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Scheme S1. Synthesis of peptoid-azapeptoid hybrid 7. (a) 37 °C, 1h; (b) BrCH,COOH (2 M in
DMF), DIC (2 M in DMF), 37 °C, 10 mins; (c) Benzyl amine (2 M in DMF), 37 °C, 1h; (d) 37
°C,1h; (e) TFA cocktail, 1h, rt.
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Figure S1. HPLC spectrum of crude reaction mixture of 7 obtained after TFA cleavage.
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Figure S2. MALDI TOF MS spectra of HPLC purified 7.
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Figure S3. HPLC chromatogram of crude reaction mixture obtained from reaction of 8 with

isopropyl amine.

4700 Reflector S pec S1[BP =680.4, 1779]

=

100 % /Oj\l
:’ M+H HZNY\NJ?\,NT\NJCLJE\“/O\ﬁJ\

] o] 0
04 ~, ~,

19 )

’H-A‘L.m o I.L b lﬂ.i Sl bl IL. I..) [

517.3
568.1

622.0
637.3

§00 600 70D BOO 800 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2500 3000 3100 3200 300 3400 3500 3600 3700 3800 3900 2000

17794

499.0 599.2 695.4. 799.6 89938

1000.0

Figure S4. MALDI TOF MS spectrum purified 16 obtained from reaction of 8 with isopropyl

amine.
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Figure S5. MALDI TOF MS spectrum purified 16 obtained from reaction of 8 with isopropyl

amine.
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Figure S6. HPLC chromatogram of crude reaction mixture obtained from reaction of 9 with

isopropyl amine.
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Figure S7. MALDI TOF MS spectrum purified 13 obtained from reaction of 9 with isopropyl

amine.
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Figure S8. HPLC chromatogram of crude reaction mixture obtained from reaction of 10 with

isopropyl amine.
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Figure S10. HPLC chromatogram of crude reaction mixture obtained from reaction of 10 with
isopropyl amine.
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Figure S12. HPLC chromatogram of crude reaction mixture obtained from reaction of 20 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S13. HPLC MALDI TOF MS spectrum purified 29 obtained from reaction of 20 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.

4700 Reflector S pec S1[BP =873.4, 5444]

!
g
- o
100 5444.1
o =<
920 E
80 - [--]
2 701 0 o N0
E & HZNT(\N*,NY\NJK,NWH
b= 0 ] H 0
= 50 <
= -2 @
40 A g
=+ «
30 <] SONH, =1 - ©
w o™ o 8 w
20+ ™ @ Q @
M+Na & o
p B I\ I
o A - T |L i W T [ N W e ™
600 720 840 960 1080 1200

Mass (m/z)

Figure S14. HPLC MALDI TOF MS spectrum purified 38 obtained from reaction of 20 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S15. HPLC chromatogram of crude reaction mixture obtained from reaction of 21 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S16. HPLC MALDI TOF MS spectrum purified 30 obtained from reaction of 21 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S17. HPLC MALDI TOF MS spectrum purified 39 obtained from reaction of 21 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S18. HPLC chromatogram of crude reaction mixture obtained from reaction of 22 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S19. HPLC MALDI TOF MS spectrum purified 31 obtained from reaction of 22 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S20. HPLC MALDI TOF MS spectrum purified 40 obtained from reaction of 22 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S21. HPLC chromatogram of crude reaction mixture obtained from reaction of 23 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S22. HPLC MALDI TOF MS spectrum purified 32 obtained from reaction of 23 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S23. HPLC MALDI TOF MS spectrum purified 41 obtained from reaction of 23 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S24. HPLC chromatogram of crude reaction mixture obtained from reaction of 24 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S25. HPLC MALDI TOF MS spectrum purified 33 obtained from reaction of 24 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S26. HPLC MALDI TOF MS spectrum purified 42 obtained from reaction of 24 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.



Figure S27. HPLC chromatogram of crude reaction mixture obtained from reaction of 25 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S28. MALDI TOF MS spectrum purified 34 obtained from reaction of 25 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.

Ba BO0 800 1000 1100 1200 1300 1400 1500 1800 1700 180D 100 200 2100 2200 2300 2400 2500 2600 2700 2800 2900 %000 3100 5200 3500 400 3600 3600 00 3800

Figure S29. HPLC chromatogram of crude reaction mixture obtained from reaction of 26 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S31. HPLC chromatogram of crude reaction mixture obtained from reaction of 27 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S33. MALDI TOF MS spectrum purified 45 obtained from reaction of 27 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.

Figure S34. HPLC chromatogram of crude reaction mixture obtained from reaction of 28 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S35. MALDI TOF MS spectrum purified 37 obtained from reaction of 28 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S36. MALDI TOF MS spectrum purified 46 obtained from reaction of 28 with 2-
methoxyethyl amine followed by capping with acetic acid and diisopropylcarbodiimide.
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Figure S37. General structure of tetramer hybrid peptoid-azapeptoid library and the chemical
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Figure S38. Representative MALDI TOF MS and MSMS spectra of some compounds of the
tetramer peptoid-azapeptoid hybrid library obtained after single bead cleavage by using CNBr.

4Te0ReRedor dpec FIEF = 1120.3, %738]

1123.8

188

\...,
'
X

I
Cr

1134.9

1050.8

E1m7a

E‘E‘QU.S

M ' Y Y u. .l

u L .
j=n ) ELT] o Ty o

4700 M &M 3 F recar sor 1122 §pac#I[EF = 10086, 16098]

1008.5
1684

1030.5

ryt—
o

156 8184

5115

I,_
| S—

8.1 e . ’ :?1.‘3‘ l '“ ) l Ll ) )
3 2 7iks

4700 Rsfiector 3pmo $EPECIEF 10067, 28840)

g
g

1 - NHz MHz 20E-4

M+H=1005

% Intanaky
o

-
L
77
—
bor2.7
| —
10237
ra
b
11445
15401
1853.2

fon D)

e

B77 4

% bnbandty
o

1 16l

48.3 776.4 mﬁ
. L

L
ST ez

aa'-—?,
b

st



8374

0236

4TEOR efisdior Spec AEF = 1%

1115.7

MH;

O HN_O O HN_O

M+H=1115

Ex=

T

2581

= -
= taEJL..l "

144

e

SE7.4

| 190

182

471.3

"f’l‘“

|

i 8854
Lxl LAl

L xli b
w42

BIEe2

2 E

L%‘I A

[T

ATEOR sfisdor Spse M[ER = 11226, B430)

1162 6

1041.5

10685
1127,
1180.6

1001.5
-

h——

d J\/NY\'N

Tiba

NH:

T 1 O
D

- g =

M+H=1182

BEESL

T

Wiz

A0 M M 2 Frscursar 1182 2pas #[ES = 1001.2, 144%]

182

1001.3

1058.3

1003.3

le1

285




4ToOR efsdior Spec FIEF = 10E.6, 428

1026 6

MH,
e : 17Ew

% Iy

52 M4H=1026

]
1110.6

1044.6

28 2peo FE

7oz.4
e 2AE-

= bty

. 502 166 115 161
47 3. £ T [+ C
421 | 355'2{ a3 f‘c--" 2.4 7974 ii} NS l

88.1

4700 F Miecir Ipmo FIEF S10628, 5254]

o
@
=]

T - BEED

% Iy
$
I
2

M+H = 1069

§33.4
1153.6

o
&
il
WIS L
j=n e %2 o) T7dEa ot

4700 M &M 3 P reur sor 1068 3pec#1=EC

e ) 7E402

g

@
&
en

=] 1731 277.1

105.1

156 -, 166

161

115

a4

L

0.0






4ToOR efsdior Spec FIEF = 10906, TTE34)

10906

1384

) M”L’ JV
. Nm/-\N N

M+H = 1080

[t)

11746

1296.7

&
i . i b
Eon T

E.Fms.s
B

&

s

-

wie

ATO0 M EM 3 F reersor 1080 3 peod 28 O[S

u,
S
i

BEEe

w
n
I

144 206. . \J&H; 156 L 113

470D Aefecior 3pac#ITEC[EF = NI4E 4119

1126 6

NH,

B doi, o H\ OHNiﬁ HD/

NJ\’N N NH
o HNr

H Dj (=] 1e]
L]
HN
-

42 M+H = 1128

1210.6

—

a
1144 6

L.
j=n -y A Tl TT8Es )

00 MEM 2 Frecarsor 115 Smo #1

10115, 4513

1011.5

o97.4

. 206 8674
5.2 .. 190 7512 144 115

3 1
1:- Jl 11:5.1 P R { 4 X i " l h[ Lo b l X Lbn L L JL

i 1] n i) iz T




4700 Rafector 3pec#i=

=HE0.g 8531

ey I

1153.5

1168.5
1234.5

L

[ W Y

,@ WA
(1\ QY 0 aQ HN’%
N:q/\ M N_JL\/NH
\j kl o HN
&
M+H = 1150

L
E-X)

=)
"

|

b—— s

700 MEM 2 F recersor 118 2o 1

10674, £781)

1057.4

103].4

1060.5

AT Refecior § o Fi
-
[
[=]

1003.6
1257
1257

st | O

M+H & 1107

Er)

AT00 M EM § F reqersor 1107 3 peo®1 =8 C[EF = 814 §478)

o) T7dEa

®
@
wn

w
2
@

1014.8

lel

1]

1TE~4

EaTER

24z

no



AT00 Asfiecior 3pme =

o
@
e

MH; 22E-4

M+H = 1138

jon 1) e 200

1011.5

206 144 214 190 215128
18 \L 910.4 l 1068.5 |

g = NG DR Ot 100 W T AN e

[~
n
=]
P

&

2]
&
e
i
u

ATOD Aafisaior 3pac#I=E CE

= HI4E 4230

N @ = e
. :
w0 {)IU o (H a |)\ o Hl}l’g'l O HN
u’\”r"j REoS s
H:N

At

1184 .5

PM+H = 1184

1182.5

:
¥

o4
1w J
Lokl L - N PR WO ,L i

e HEa ) Talss e I

19 &z

= bty

084

2] 1018

471.3 150 151 166 166

o " L ll e P L l ﬂ“.&L L b l'rs-ilz ml. [ - o



4700 R dleciar Ime FIEF =170, 3235

@ 8238,
90
/ s
80 N.J'I\/N AN
70 O HN_.O o MO
HzN ‘Cl\ HH j

M+H = 1170

1170.5

% Iy

1066.5
a5

L0 865.4 1150.8 1436.2 1724.6 2007.0

4700

1077.5

e 1554

= bty

7]
]
wn

156 gers 101 191 161

H
&
[¥]

4.3

A
TakE =1 =1

4700 F Mlecir Ipme FIEF S10208, 543

10805

@ wear
- ﬁik,w(ﬁ“ H\NQHN& aHNJ‘%

. AR

Té+H = 1080

*

G364

fon 0

00 MEM 3 Frecersor 1030 3pec #1EF

w
=
@
wn

113 910.4 191
2 251

£ 74,
?81_ k

wn

-

o) ZEL




% Ity

= sty

% Intens ity

% Intensity

ik

4700 R dlectr Eme FIEF S11475

1147.5

;

WD

L
A g;@f

MeH = 1148

1351
w2 1681

s

2361
L

358.2
X

iz

1Ma4

637.3
1028.4
130

8264

151

S t =
677.2 [ i i

TaTEE

1TE-4

"

JLL "

248

4700 Reflector Spec #1[BP = 1127.5, 3472]

1127.5

NH;

HNL_

1152.5

1149.5

.

N N J\/NY\NJ\/N

Tihse 3T

0
A WL
JL,NH
\W/ o HNHT:)A

M+H = 1127 L~

20

34720

100

1926

1454.4 17362

4700 MS/MS Precursor 1127 S pec #1[BP =1034.5, 7878]

358.2

|471,3113 5844

1034.5

1008.5

161

191

me |

I ~

78779

4818

718.2 9546




whas

AT0D Aeficior 2pecdi=E

1117.5

o Hrgi‘a o
At A NJL,N\H/-\NJLVNH

H =] j O HMO O k',
N
H’ é [*]

MHH =117

1139.4
12326

BEE

1421

—ra
]
o
[X]

lh %l —

00 MEM 2 Frecarsor 1177 Sme #1

10126, 222

A
o
b
&

166 206

in

1013.5

5713 a
o [l

,P,
&
@

—a
EED

S SR T

24l

w
a7tz Tik2 wabs

ATOD Aeficior 2pecdI=E

-+

g

HH;

M+H =1031

1074.4

TIZT

1)

700 MEM 2 Frecarsor 103 Smo #1

130 lel

§
-

15E4




NH,
~ O/

5o

S
VeSS SN S 3N §:
N N N N N
S RS St S o
1 3

HzNj

Positions Rq and R;

H
O
115

113 O 142 182 o)
0
o}
NH, NH NH
2 n-NH2 H 2
O H \O
CF3 -0 191 176 206
215
N NH2 N NHz N2
210 2 221 ' 254
Positions R, and R,
e X i i ?
_NH
o >N 2 \O)J\N’NHZ /\O)J\N,NHZ )J\N/NHz
721 H H H
130 144

114

0] (0]
N,NH2 \O/\)J\N,NHZ \/\)J\N/NHZ
H

H 156 H

(0] O
\)J\N,NHZ
H
158
O

128 142 o
D8 (O Dl
Nz 206 H H
190 H

191

Theoretical Diversity = 114 = 14,641
Figure S39. Peptoid-azapeptoid library synthesized by using primary amines and aryl acyl
hydrazides at positions 1 and 3. Alkyl or benzyl acyl hydrazides, carbazates and
semicarbazides are used at positions 2 and 4 as spacers between aryl acyl hydrazides and
amines. (The numbers below the sub-monomers indicate the mass loss during MALDI TOF MS

MS for respective sub-monomers present at particular position).



Figure S40. Representative MALDI TOF MS and MSMS spectra of some compounds of the
tetramer peptoid-azapeptoid hybrid library obtained after single bead cleavage by using CNBr.

(smalll peaks that appear at 799 and 1260 were also present in the MS spectrum of matrix
alone).
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