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INTRODUCTION:

Peptides are more and more used In the cosmeceutical field to enhance skin beauty,
health and appearance. Their synthesis I1s mainly performed by Solid Phase Peptide
Synthesis (SPPS) that usually involves large quantities of harmful reagents and solvents

GGKPDLRPc[CHPPC]HYIPRPKPR }
like DMF, which has been recently banned by EU. This project aims to design, I

Native peptide

. . . . . .« . /
synthesize, and characterize metabolically stable peptides for cosmeceutical use,
employing greener solvents and reagents to minimize environmental impact. T T ORI BPBAUDDAUVIDDDYDD -
ploying & g P GGKPDLRPCHPPCHYIPRPKPR |
. - . . . : |
We focused our attention on Waglerin-1, a 22-mer peptide derived from tropical snake =~ |y Reduced peptide J
Tropidolaemus wagleri, characterized by an intramolecular disulfide bond that formsa = @@, - - - o o e e e e e e e e e e e e e e e =
rigid cysteine loop. The flexible N- and C- terminal parts as well as the disulphide bond GGKPDLRPSHPPSHYIPRPKPR }
contribute to the interaction of the toxin with the muscle nicotinic acetylcholine Serine-containing peptide |
receptors (nAChR), classifying this toxin as cosmeceutical neurotransmitter-inhibiting S0 J-——mmm m m m e e e e mm— = = = /
peptide, endowed with botox-like activity.
Stabilizing the structure of Waglerin-1 via CuAAC:
/r"" _________________________________ ~ S /.-""_________________________________“\
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| Kfo I | GGKPDLRP-NHCHCO-HPP-NHCHCO-HYIPRPKPR tr,-giﬂ'fﬁm gmé . GGKPDLRP-NHCHCO-HPP-NHCHCO-HYIPRPKPR |
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| TR 1 | |
I 3 8 éz\ I | / \ Cu(1)-CATALYZED AZIDE-ALKYNE CYCLOADDITION I
l ; O | l In-solution CuAAC: Peptide solution, 1 mg/mL previously igggggg |
| ﬂ I I cleaved and deprotected, in tert-BuOH:H,0, 2:1; 3000000 R I
oo X CuSO,:5H,0 and ascorbic acid, 24h RT. g 2000000 13.151 o
I NS R | I Microwave-assisted CuAAC: Peptide still protected and 8 1000000 M reolution Cushe |
| O 0 < Q | linked to the resin; CuBr and sodium ascorbate in 9 0 Microwave-
D /%\/\/\f o %/\& /Jé ! DMSQ:DMF, 3:7; DIPEA and 2,6-lutidine. Microwave < -100000.117 2.1 4117 assisted CUAAC !
! Q\%\g S ; o= | I cycle for 10 min at 55 °C. :igggggg |
| X Q S O o O\\“/éo | | \ / -4000000 — , |
\2?\/11\ : I Retention time (min)
I éz\ é D I Exlperime.ntal conltl:ili.tions: EiEH C18 1.7 pm I2_1>< 5o.mm, flow 0‘;6 mL/min, T =35,.°C, o . I
I if I I solvent A: H,0 milliQ + 0.1 % (v/v) , solvent B: +0.1% (v/v) , gradient 15-60 % B in 5 min. I
. . . . RESULTS: /]
\\ AI M: DIS/Uﬁde I’eplacement by a tI’IGZO/y/ bl’ldge /I \\ [ Only In-solution CuAAC, gave low amounts of clicked analogue. ] /
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Greening N-terminal Fmoc removal:
omEEES oD R8s e e e e ,——————————————————————————————————-\
I/ WTX-L: ROOM TEMPERATURE FMOc REMOVAL STRATEGIES WTX-L: HIGH TEMPERATURE FMOC REMOVAL STRATEGIES \ / / WTX-S: ROOM TEMPERATURE FMOc REMOVAL STRATEGIES WTX-S: HIGH TEMPERATURE FMOC REMOVAL STRATEGIES N
I 800000 200000 ‘ I 2000000 3.75 3 7c 2000000 ‘
| 600000 — —éﬁiﬁFPi peridine in 00000 3.84 % i in O : , 1500000 3.75 — Sl TR 1500000 — 205% Pieridine in DVIF :
‘i 400000 0% 'é_ 1000000 —— 20% Piperidine in 2- g— 1000000 3.75 e
| —— 20% Piperidine in 2- 3 400000 20% Piperidine in I MeTHF
MeTHF 284 BuOAC/DMSO (1:1) 90°C | 500000 L\_ 200000 20% Piperidine in |
I 200000 - 200000 .H;L.________ﬁ : | | ; _ J e  —20% F’iperdinein. e j\: S BUSAC?DMSD[LH |
0 —— 20% Piperidine in = I BuOAc/DMSO (1:1) L . - sc cc 90°C
| . . . Le . BUOAC/DMSO (1:1) E | 15 == | s | | | | | |
| | Fl{etentioﬁ time (mlinj | - 2IFietenti-::;)rftime [?ﬁ?ﬂ} 7 | | fetention time fmin) Retention time (min) |
l Samples: Rt: HPLC Purity(%): Samples: Rt: HPLC Purity(%): | l Samples: Rt: HPLC Purity (%): Samples: Rt: HPLC Purity(%): |
| WTX-L 20% Piperidine in DMF 2:; ig WTX-L 20% Piperidine in DMF 90°C 3.81 4.7 | : WTX-S 20% Piperdine in DMF 23; ?ﬁ I — . se |
| e 52 17 3.84 80.2 ! 3.83 15.1 3.75 84.5 |
I WTX-L 20% Piperidine in 2-MeTHF 3.81 11.3 2 29 - I I WTX-S 20% Piperdine in 2-MeTHF 3.66 6.9 I
> 2 WTX-L 20% Piperidine in BUOAc/DMSO | | 3.75 74.1 3.82 10.5
| o 391 14.5 ) | 2.8 T WTX-S 20% Piperdine in BUOAC/DMSO
WTX-L 20% Piperidine in BuOAc/DMSO (1:1) 3.81 4.7 | o (1:1) 90°C 3.67 7.4 I
(1:1) 3.81 10.6 WTX-S 20% Piperdine in BuOAc/DMSO . : .

I 3.84 76.1 284 812 l I (1:1) 3.67 /.3 3.75 78.9 !
\ 283 133 258 4.0 ] \ 3;2 ?2:2 3.83 13.7 /
\ Experimental conditions: Waters Acquity™ BEH C18 1.7um 150mm, flow 0.5 mL/min, T = 45 °C, solvent A: H,O milliQ + 0.1% (v/v) Formic Acid, solvent B: ACN + 0.1 % (v/v) Formic Acid, gradient 5-75% B in 5 min. / \ Experimental conditions: Waters Acquity™ BEH C18 1.7um 150mm, flow 0.5 mL/min, T = 45 °C, solvent A: H,O milliQ + 0.1 % (v/v) Formic Acid, solvent B: ACN + 0.1 % (v/v) Formic Acid, gradient 5-75% B in 5 min. /
*\_____________________________________d’ \_____________________________________/

Greening the precipitation step:

T T T T T T T T T T e T~ P e e e e e e e e e B e B e B ~ o
/7 \ / \
/ WTX-L: PRECIPITATION STRATEGIES WTX-S: PRECIPITATION STRATEGIES \ / RES U LTS: \
I 2500000 — 2500000 | | l

I 2000000 e R Ea:as 2000000 I
1500000 3-84! v - 1500000 === 53751 - I . . |
N Sroaase e o % oo [ o Greening the N-terminal Fmoc removal; for both WTX-L and |
500000 e T Me 500000 —— _;“‘ — " . ‘ . - .
: o —om = —om I : WTX-S, deprotectionat RT and HT using 20% Piperidinein I
etention time (min) etention time (min) I - I
. e R . BuOAc/DMSO (1:1) gave betterresults,the only exception |
Samples: Rt: HPLC Purity(%): Samples: Rt: HPLC Purity(%): . . .
L o s L being the deprotection of WTX-S at high temperature. |
3.78 25 3.75 74.5 | |
| g-gj Sg-g 3.79 13.0 | | I
: : WTX-S 2-MeTHF 3.72 12.1 . . - .
| Wz 27 ss P Greening the precipitation step; WTX-L and WTX-S displayed .
| 3.88 20.4 3.79 15.1 | . .
e 78 146 st i @ : | opposite behavior. In both cases 2-MeTHF could be a good :
. . 3.83 9.7 . I .
\ I\ compromise between efficiency and yield. /
\ Experimental conditions: Waters Acquity™ BEH C18 1.7um 150mm, flow 0.5 mL/min, T = 45 °C, solvent A: H,O milliQ + 0.1% (v/v) Formic Acid, solvent B: ACN + 0.1 % (v/v) Formic Acid, gradient 5-75% B in 5 min. / \ /
SN-—- - - - - - - - ~ e - - - -
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* Application of the greener Fmoc removal strategy during the full synthesis and final comparison of the results ‘I

FUTURE with the one obtained by classic SPPS, combined with a further investigation on greener precipitation solvents. |
PERSPECTIVES: « Optimization of the bioactive sequence by conformational analysis and structure-activity relationship studies. |
* Development of an efficient method to prepare constrained triazolyl bridged analogues. :

___________________________________________________,
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