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Introduction ODbjectives Sophorolipid amines

Sophorolipid = sophorose head + fatty acid tail Synthesis of innovative sophorolipid derivatives Sa: Ri=Me, R’=Me (38%)

AcO

1eq RIR*NH 5b: R1=Et, R2=Et (50%)

Renewable resources - OAc 2 eq NaBH,;CN OAc 5¢: R'=Me, R2=Bu (52%)

- ~ (v o | 5eqAcOH Ore 5d: R'=Bu, R2=Bu (53%)

Not cheap - ot ‘ MeOH Se: R'=Me, R?=Bn (40%)
(2-5 €/kg) Non-pathogenic yeast ' ” hd :“. . OH OAc rt, 18h OAc 5f: R1=Bu, R2=Bn (49%)

R ) Ac 5g: R1=Bn, R2=Bn (48%)
- ' - N | 50 - Ac L OAc 5 ) 5h:R'=Me, R*=CygH;; (39%)
. RSN * No antimicrobial activity against E. coli LMG 8063, K. pneumoniae LMG 2095,

S. aureus LMG 8064 and B. subtilis LMG 13579

Biosurfactant

Sophorolipid amine oxides

OH

Biological activit High production : :
Physico-chgemical pmgerties ngntﬁy (200 g/L) — High added-value products for the pharmaceutical sector

Complex structure

Biological activity: e s Sophorolipid aldehyde intermediate

« Dermatological

1.4 eq mCPBA 2 eq Et;N

L
>

dry THF 4 1:1 H,0/MeOH
OOC‘rt, 2h A 2h

L

« Antimicrobial HO 0
_ O O
 Anticancer OH OMe  7:05eqAc0
° lmm I t 0.15eq NaOMi HO— OH 0.4 eq DMAf
unoreguiatory dry MeOH 00 - dry THF 6a: R'=Me, R?=Me (79%) 7a: R'=Me, R?=Me (quant.)
. SpermiCidal and antiviral A, 3h OH rt, 1h 6b: R1=Me, R?=Bu (87%) 7b: R'=Me, R?=Bu (95%)
7. 72-90% o quant. 6c: R1=Bu, R2=Bu (93%) 7c: R1=Bu, R2=Bu (84%)
Self-assembly properties: = OH 2 6d: R1=Me, R2=Bn (95%) 7d: R'=Me, R?=Bn (quant.)
; - 6e: R'=Bu, R>=Bn (94%) 7e: R'=Bu, R?=Bn (91%)
» Nanostructures with supramolecular chirality X o1, R, KB (G35 . RioBn, KB fagant]
. Capp|ng of nanoparticles ACO 0 0, " ACO ) 6g: R'=Me, R?=C,gH,, (92%) 78: R'=Me, R?=C,gH,, (81%)
N 0O O 1 eq NaHCO, 0O O
OAc OMe MeOH OAc _ .. : . : : -
ACO— OAC it | AcO—OAC Evaluation antimicrobial activity against E. coli LMG 8063, K. pneumoniae LMG
e _ 1 eq NaBH(OAC)s I~ y 2095, P. aeruginosa PAO1, S. aureus ATCC 6538 and S. aureus Mu50
rt, 1h .. . .
S A | e 3 - T ° * Only weak activity for 7f against P. aeruginoas PAO1 (MIC,,, = 1000 pg/mL)
' OAc OAc 4
E.l.P. Delbeke, S.L.K.W. Roelants, N. Matthijs, B. Everaert, W. Soetaert, T. Coenye, K.M. Van Geem, C.V.
Interesting building blocks for chemlcal derivatization R e
uaternary ammonium sophorolipids Bolaamphiphilic sophorolipids
[ Aco h R\N/\MH\R (" AcO
S . : 00 n 00
Antimicrobial evaluation ohc OAC oy LG _%’EX <<—“5¥ R Antimicrobial evaluation
3
* Evaluation antimicrobial activity against A<°—0ac | ij;CN A R O'ljeiﬂNj;Mi Vs PeAAOT TN u\) onc| * Evaluation antimicrobial activity against
e r e . .
E. coli LMG 8063, K. pneumoniae LMG oncy A, 18-48h OAC N % 18 AcO t, 18h s E. coli LMG 8063, K. pneumoniae LMG
2095, S. aureus LMG 8064 and B. oAl oacl -~ OAc | 2095, P. aeruginosa PAQO1, S. aureus
ihi OA
subtilis LMG 13579 \ J \ °/ ATCC 6538 and S. aureus Mu50
° SlgnIfICaﬂt gI’OWth |nh|b|tat|0n agalnSt r ~ 8a: R'=Me, R2=Me, R3=Me (91%) 9a: R1=Me, R2=Me, R3=Me (quant.) OAC H 05 iz LT ° Determlnatlon Mlnlmum |nh|b|tory (MIC)
0nO . . - HO ) _ _ _ o ) _ _ _ o @) o 2 L. .
Gram-positive strains for 13 derivatives o o 8b: R'=Me, R°=Me, R*<Bu (89%) 2l B Se, R, REEU (9298 2 eq NaBH,CN -~ )e and bactericidal (MBC) concentrations
OH 8c: R'=Me, R2=Bu, R3=Bu (96%) 9¢c: R'=Me, R2=Bu, R3=Bu (quant.) \ 5 eq ACOH
e  Minimum Inhlbltory concentration (I\/”C) HO— O . 8d: Ri:Bu, R22=Bu, R3zBu (9(4%) ) 9d:Ri=Bu, R22=Bu, R3zBu (Ozuant.)) o AcO—\OAc 3 —OAc e Set of 9 active derivatives against
- - : : : 00 5 8e: R*=Me, R“=Me, R°=Bn (quant. 9e: R*=Me, R“=Me, R°=Bn (quant. rt, 18h OA _ - .
determination for active derivatives - N || i o e of. RizMe. R<Bu, R*~8n (quant c Gram-positive strains
» Control antibiotic: Gentamicin sulfate o F T ssRowe Rien FeBnjguant) | 8giRisMe, Ri~Bn R<an (59%) M oac
OH 9 8h: R'=Me, R?>=Me, R3=C,4H3, (98%)  9h: R!=Me, R?*=Me, R3=C 4H;, (97%) ~
o _ o _ \ / 8i:R!=Me, R2=Bu, R3=C,gH3, (quant.)  9i: R'=Me, R?=Bu, R3=C 4H,, (66%)
Minimum inhibitory concentration (MIC) values oA o - N\ 14a: R=Me, n=1 (31%) 15a: R=Me (55%)
‘ o0 O 14b: R=Me, n=5 (31%) 15b: R=Bu (15%)
Gentamicin OAC e OH )s R o 14¢: R=Bu, n=1 (z(ufy)) 15c: R=Bn (39%)
- (UM) 8b 8c 8d 8e 8f 89 8h 8i 9b 9h 9i ulfate | Ao reqEtN  |HO—ON N ) B 14d: R=Bu, n=5 (27%)  15d: R=C,gH, (18%)
(\n > O (\n
S. aureus >101 >97 >93 489 >94 45 8 8 >144 6 5 10 OAc N OAc OAC  1:1H,0/MeOH OHO N oH OH
E. faecium 5101  >97  >93 >977 >94  >91 8 8  >144 6 5 21 ; 5 A A A2l X s A HO 16a: R=Me, n=1 (94%)  19a:R=Me (quant)
| 0 0 on- L 0 0 16b: R=Me, n=5 (95%)  19b: R=Bu (92%)
B. subtilis >101 24 >93 977 >94 45 8 8 >144 6 5 10 14 OAc L 16 OH ) 16c: R=Bu, n=1(91%) 19¢: R=Bn (80%)
S.pneumoniae  >101 97 >93 977  >94 91 8 8 >144 6 5 52 \10 eq Mel 16d: R=Bu, n=5 (89%)  19d: R=CygHs; (99%)
ACN
E.l.P. Delbeke, B.l. Roman, G.B. Marin, K.M. Van Geem, C.V. Stevens, Green Chem., 2015, 17, 3373-3377. 80°C, 48h

20a: R=Me (94%)

~ 17a: R=Me, n=1 (quant.)

Synthesis deglycosylated derivatives ("AcO (HO . o 17 ReMo oS (coant) 20b: R-Bu (95%
AcO OAc )s Me OH ) Me OH 17c: R=Bu, n=1 (93%) 20c: R=Bn (96%)
C)AO 0 O ) e LN o I{I/R HO 17d: R=Bu, n=5 (94%) 20d: R=C,4H;, (97%)
c C OAc €q E{3 OH o o)
4 N )n - > - )n - (@)
AcO— OAC T Seglll || R NS T OAcOO P ! —OAc| 1:1H,0/MeOH OHOO | i | o—OH| 18a: ReMe, n=1 (96%)  21a: R=Me (80%)
| v wear NN e 55 | o Hydroxylated and non-hydroxylated oAz e o O e s A Ho e e o (o)
s 2 ' 1658 [V (207 quaternary ammonium salts with an OAc I o OH ° 0 o RBun= 799 21cReBn (96%)
OAC 43% g 11b: R=Bu (87%) ) d I h . < 17 OACJ < 18 OHJ 18d: R=Bu, n=5 (94%) 21d: R=C,4H;, (95%)
OAc 5 octadecyl chain
. . Minimum inhibitory (MIC) and
 Evaluation Iinfluence carbohydrate o OAC am OH N . .
o o . . c OAC on | bactericidal (MBC) concentrations
A 2 eq NaBH,CN p . head on antimicrobial activity and 0 0 0 0
" > ed AcOH | Ve ceqRl R Mer transfection efficiency L ¢ NS 2 eq E,N r e o3 S. Aureus S. aureus
’ MeOH BNl L1 ACN/acetone |~ N AcO—\OAc N OAc s . |HO—oOH : OH|  (UM) ATCC 6538 Mu50
H t 18h 30°C. 72h 00 s o OAc 1:1 H,0/MeOH 0O )s o OH H
Me” > s o 12 ' i:z f:';"e((gq;j)nt-) OAC \ A AcO A 2h OH \ A HO MIC MBC MIC MBC
\_ 13b: R=Bu (97% ) 00 © 0
. L o ) _ . OAC OH 14b 375  >1501 1501 1501
Minimum inhibitory (MIC) and bactericidal (MBC) Evaluation transfection efficiency OAc 15 OAC s OH 19 .y o 1ee w0 0 1900
concentrations Transfection efficiency ” Tcl\N/lel
_ o 17b 80 321 321 321
S. Aureus S. aureus 1 , - : S \ f 5 N\ 17c 20 158 79 158
(M) ATCC 6538 Mu50 % i - AcO HO
e R e R o * 0 O{—\ i 0 o{_t¥ ol 17d 38 153 153 614
5 1807 5 i ' OAc ): R AcO OH )s R AcO
. M M 20a 369 1476 185 1476
SL lactone 182 363 363 1453 g IR T AcO—\OAc +'{'/ ) 0o e 2edEBN [ Ho—oh +'{'/ ) g oH
oL acid g e | q __ 50 : s OAC 11 H,0/MeOH 00 : s OH 20b 360 720 360 1440
2Ll Al e e =12y OAC \ A ACO A, 2h OH \ A HO 20c 353  >1412 176 706
ez 0O 0 ’ 00
oN o0 00 264 oa 1 ] N ‘ m | OAc OAc OH OH 21d 116 233 233 >1861
8i 6,4 204 50,9 204 - Slas 20 J \- on 21 J
9h 2’2 8,8 4’4 17’5 E:E:IBEELZS / 9i/DOPE 9h/DOPE 11b/DOPE
9i 2,1 2,1 4,2 16,7 Cell viability ]
11a 3,4 55,1 110 110 B Conclusion Acknowledgement
11b 3,2 51,3 103 103 " . __ . r ,, _
% 56.7 56.7 o o I ] 1 T N O F Quaternary ammonium sophorolipids  with The research Iea@mg to th(?se
13b 26,3 26,3 105 211 e octadecyl chain are most interesting results has received funding
»  Only 9h and 9i good candidates for in vitro testing dérlvatlve_s - N | from the Long Term Structural
. Good transfection for both quaternary ammonium N High antimicrobial activity and transfection Methusalem Funding by the
SophorOIIpldS In Some Ce” IIneS E:E:liELzs g gBI:tEj/DiCEPI-Etccj %g gIIEEI;/D%(;;PIZtccj %g g11§/D§E(;)PIZtccj %- g %S:S-/ngPEg %- g g;IS‘SE’]/D%;PIZtccj %- g g %I-.FE g % - R= eﬁICIenCy FIemISh Government (grant
: . L : Positive influence of carbohydrate head number BOF09/01M00409)
ngh tO)_(ICIty for deglycosylated derivatives In E.l.P. Delbeke, O. Lozach, T. Le Gall, M. Berchel, T. Montier, P.-A. Jaffres, K.M. Van
transfection assay Geem, C.V. Stevens, Org. Biomol. Chem., 2016, 14, 3744-3751.
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