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Conjugates composed of Cy 1 fatty acid (FA) residues as a molecular carrier and 5-fluorocytosine (5-FC) as an
active agent, released upon the action of intracellular esterases on the ester bond between FA and “trimethyl
lock” intramolecular linker, demonstrate good in vitro activity against human pathogenic yeasts of Candida spp.
The minimal inhibitory concentrations (MIC) values for the most active conjugates containing caprylic (Cg),
capric (Cy), lauric (Cy2), or myristic (C;4) acid residues were in the 2-64 pg mL! range, except for these against

the least susceptible Candida krusei. The least active conjugates containing Cy, Ci6, or Cig FA were slowly hy-
drolyzed by esterase and probably poorly taken up by Candida cells, as found for their analogs containing a
fluorescent label, Nap-NH; instead of 5-FC.

1. Introduction

Microbial resistance to chemotherapeutics has emerged and its
spread worldwide resulted in substantial challenges for antimicrobial
chemotherapy and significant threats to public health [1,2]. One of
these threats is caused by human pathogenic fungi. During the past 20
years, the incidence of invasive fungal infections such as candidiasis,
cryptococcosis, and aspergillosis in humans, especially in immuno-
compromised patients, has increased considerably [3]. In the past few
years, fungal diseases caused an estimated over 1.6 million deaths
annually diseases [4]. The current repertoire of antifungal chemother-
apeutics is limited to azole derivatives (e.g., fluconazole and vor-
iconazole), polyene macrolide antibiotic Amphotericin B, and candins
(e.g., caspofungin and anidulafungin). Each of these treatment options
has several drawbacks, such as drug-related toxicity, the emergence of
resistant strains, nonoptimal pharmacokinetics, or poor solubility [5].
Therefore, there is a pressing need to discover new antifungal agents. An
interesting option could be the exploitation of known inhibitors of en-
zymes catalyzing reactions of crucial importance for fungal growth and
virulence, which are absent in mammalian cells. Selective inhibitors of

such fungal enzymes could give rise to novel antifungal agents exhib-
iting selective toxicity against human pathogenic fungi. However, some
inhibitors of fungal intracellular enzymes identified as potential targets,
exhibit poor cellular penetration, due to their high hydrophilicity. One
of the most promising strategies for overcoming this problem, is the use
of molecular carriers, easily penetrating the fungal cell membrane to
ensure delivery of an inhibitor to the target site. The so-called “Trojan
horse” strategy is based on the idea of conjugation of any active sub-
stance with an appropriate molecular carrier. Once the conjugate is
internalized, it should be cleaved intracellularly and the released active
component can reach its target [6].

The known molecular carriers enter the cells by simple diffusion
(some of the small cell-penetrating peptides - CPPs, carbon nanotubes,
and terpenoid derivatives), are internalized by endocytosis (dendrimers
and large CPPs), or take advantage of specific transport systems oper-
ating in microorganisms (siderophores and oligopeptides) [7]. Another
possibility for molecular carriers ensuring internalization of a molecular
carrier:inhibitor conjugate by simple diffusion could be fatty acid (FA)
residues, which should provide a “lipophilicity input” to the conjugate,
facilitating its translocation through the cell membrane. This option has

Abbreviations: 5-FC, 5-fluorocytosine; DCC, dicyclohexylcarbodiimide; DCM, dichloromethane; DEPBT, 3-(diethoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-one;
DIPEA, N,N-diisopropylethylamine; DMAP, 4-dimethylaminopyridine; DMF, dimethylformamide; DMSO, dimethylsulfoxide; EHsp, concentration causing lysis of
50% of erythrocytes; FA, fatty acid; MIC, minimum inhibitory concentration; MS, mass spectrum; Nap-NH,, N-butyl-4-aminoethyl-1,8-naphtalimide; NHS, N-
hydroxysuccinimide; MOPS, 3-(N-morpholino)propanesulfonic acid; PCC, pyridinium chlorochromate; RBC, red blood cells; THF, tetrahydrofuran; TML, trimethyl
lock.
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Fig. 1. Chemical structures of FA:TML:5-FC and FA:TML:Nap-NH, conjugates.
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Scheme 1. Synthesis of FA:TML:5-FC (6a-g) and FA:TML:Nap-NH, (8a-g) conjugates. Reaction conditions: a) carboxylic acid (1.5 equiv.), DCC (2 equiv.), DMAP
(0.7 equiv.), DCM, rt, overnight; b) THF/H>0/AcOH, (1/1/3, v/v/v), rt, 2 h; ¢) PCC (2 equiv.), DCM, Ar, rt, 3 h; d) NaClO, (4.8 equiv.), NaH;PO4 (1.2 equiv.), 2-
methylbut-2-ene (20 equiv.), acetone/tertBuOH/H,0 (6/4/1, v/v/V), rt, overnight; e) i. (COCI), (1.5 equiv.), DMF (0.14 equiv.), DCM, 0.5 h at 0 °C, then 2 h at rt; ii.
5-fluorocytosine (0.9 equiv.), DMAP (0.2 equiv.), Py (1.4 equiv.), DCM, 0.5 h at 0 °C, then 2 h at rt; f) DEPBT (2 equiv.), DIPEA (4 equiv.), DMF, rt, 5 h; g) Nap-NH,

(1.1 equiv.), DIPEA (3 equiv.), DMF, rt, 4 h.

been recently exploited for the construction of non-cleavable conjugates
of quinolone drugs, demonstrating antibacterial and anticancer activity
[8] but any cleavable FA-containing conjugates have not been reported
yet.

Here, we propose a novel version of the “Trojan horse” approach to
the construction of enzymatically cleavable conjugates composed of FA
residue as a nanocarrier and 5-fluorocytosine (5-FC) as a “warhead”,
released upon the action of intracellular esterases on the ester bond
between FA and the “trimethyl lock” (TML) intramolecular linker. 5-FC,
chosen as a warhead molecule in this study, is a well-known antifungal
agent. The mechanism of its antifungal action comprises internalization
by cytosine permease and conversion into 5-fluorouracil by cytosine
deaminase. The finally formed 5-fluorouridine monophosphate and 5-
fluoro-2'deoxyuridylate inhibit RNA and DNA biosynthesis, respec-
tively. The selective toxicity of 5-FC in the fungi:mammals system is due
to the absence of cytosine deaminase in mammalian cells [9]. Because of
the high occurrence of resistance to this antifungal [10], 5-FC is not used
in monotherapy and should always be combined with another anti-
fungal, usually an azole or polyene drug [11]. Mechanisms of fungal
resistance to 5-FC are of multiple character [12] but one of them is based
on the consequences of mutations in the FCY2 gene encoding cytosine
permease, resulting in inefficient drug uptake by fungal cells [13].

The TML linker employed in our constructs, based on the trimethyl
substituted o-hydroxycinnamic acid residue, is O-acylated with FA,
while a warhead residue, 5-FC, or a fluorescent label, Nap-NHj, is linked
to TML through an ester or amide bond, respectively. This linker was
previously employed in different triggering versions in several prodrug
constructs [14,15], very few antibacterials [16-18] but not in antifun-
gals. In the case of our FA:TML:warhead conjugates, it was assumed that

enzymatic hydrolysis of the FA-TML ester bond should trigger lactoni-
zation of the TML system, involving the release of the warhead.

2. Results and discussion
2.1. Chemistry

Seven conjugates of 5-FC with FA nanocarriers, containing 2-18
carbon atoms, linked through the TML system (FA:TML:5-FC) and their
analogs containing a fluorescent probe, Nap-NH,, instead of 5-FC (FA:
TML:Nap-NH3), shown in Fig. 1 were synthesized and characterized.

The synthetic route leading to the final preparation of conjugates is
shown in Scheme 1. Precursor 1 of the TML system was obtained simi-
larly as described in our previous work [19], starting from the
commercially available 3-methylbut-2-enoic acid and 3,5-dimethylphe-
nol. The resulting O-protected phenol 1 was acylated with one of the
seven different non-branched and saturated carboxylic acid residues, i.e.
acetic (Cy), caprylic (Cg), capric (Cy), lauric (Cy2), myristic (C14), pal-
mitic (Cy¢), or stearic (Cig) acid. The acylation reactions were accom-
plished by Steglich esterification, under coupling conditions of DCC and
DMAP. The resulting esters 2a-g were deprotected under mild acidic
conditions of acetic acid and then the resulting alcohols 3a-g were
subjected to oxidation reaction with PCC, resulting in the formation of
aldehydes 4a-g, followed by Pinnick oxidation. The thus obtained car-
boxylic acids 5a-g served as starting material for the preparation of final
conjugates. The ones incorporating 5-FC were prepared by activation of
the carboxyl moiety with oxalyl chloride/DMF mixture, leading to
carboxyl chlorides, which were treated with 5-fluorocytosine, giving the
target compounds 6a-g as esters. To obtain fluorescent Nap-NHy
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Table 1

MIC values (ug mL™") of conjugates 6a-g and 5-FC against reference strains of Candida spp.
Strains Compounds

6a 6b 6c 6d 6e 6f 68 5-FC

Candida albicans 16 8 8 8 4 16 128 1
Candida glabrata 8 2 4 4 2 8 32 0.5
Candida krusei >512 128 256 256 512 >512 >512 >512
Candida pseudotropicalis 64 32 32 64 32 128 512 1
Candida guilliermondii 16 8 8 8 32 256 0.5
Candida rugosa 32 16 16 16 16 64 >512 2
Candida famata 8 4 8 4 16 256 1
Candida parapsilosis 4 4 4 4 4 8 128 2

derivatives carboxylic acids 6a-g were first converted into 4-oxobenzo
[d] [1-3]triazyn-3(4H)-yl esters 7a-g by treating them with 3-(dieth-
oxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-one (DEPBT) in a pres-
ence of a tertiary amine. Active esters 7a-g then reacted with the
primary amino group of Nap-NHy in DMF, in a presence of a tertiary
amine, which led to the formation of amides 8a-g.

The analytical data of reaction products and important intermediates
are presented as Supplementary information. Formation of an ester bond
instead of an alternative amide in reaction carried out in DCM, is not
surprising, since it was previously shown that the amino-hydroxy
tautomer of 5-FC strongly dominates in inert matrixes, in sharp
contrast with the dominance of the amino-oxo form in polar media [20].

2.2. Antifungal activity and hemotoxicity

Conjugates 6a-g were tested for antifungal in vitro activity against
eight representative strains of human pathogenic yeasts of Candida spp.,
including C. albicans, C. glabrata, and C. parapsilosis species, most
frequently causing disseminated candidiases [21]. The MIC values were
determined by the serial dilution microplate method, following the CLSI
guidelines [22] 5-FC was employed as a reference compound. The re-
sults obtained are presented in Table 1.

All conjugates exhibited antifungal activity. Among the Candida spp.
employed for MIC determination, the most susceptible were C. glabrata,
and the least susceptible were C. krusei and C. pseudotropicalis.
Comparing antifungal activity of conjugates 6a-g, the least active
appeared these with the longest FA residues, 6g (C;g), 6f (C16), and the
shortest one, 6a (Cy). For the remaining conjugates, 6b (Cg), 6¢ (C19), 6d
(C12), and 6e (C14), the MIC values were very similar. Even the most
active conjugates were less active than their component warhead, i.e. 5-
FC, except for Candida krusei, apparently resistant to 5-FC but suscep-
tible to conjugates 6b — 6e. This difference could be at least in part
explained by the fact that in fungal cells, 5-FC is taken up by the active
transport system operating against the concentration gradient (cytosine
permease), so that the drug can be accumulated intracellularly up to the
high concentration. Such accumulation is not possible in the case of
conjugates, crossing the cell membrane by a simple diffusion, which is
effective only up to the equalization of concentrations on both sides of
the cytoplasmic membrane. The lowest susceptibility of C. krusei, both to
5-FC and the conjugates, is well understandable in light of the fact that
in this microorganism resistance to 5-FC is very common [10], also due
to the mutations in the FCY2 gene.

It is known that the shorter chain FAs, especially caprylic (Cg) and
lauric (C;3) acid, exhibit antifungal activity [23]. One may expect that
these FAs are released from conjugates 6b and 6d, respectively, upon the
action of intracellular fungal esterase, so that they could participate in
the overall growth inhibitory effect. To exclude this possibility, we
determined the antifungal in vitro activity of all FAs used for the con-
struction of conjugates 6a-g. No growth inhibitory effect was observed
at concentrations up to 512 pg mL~L

All conjugates were tested for their potential hemotoxicity. Such
effect could be possible, if conjugates containing FAs, especially their
longer versions, affected the integrity of the cell membrane of red blood

cells (RBC). However, in our hands none of the conjugates 6a-g, at
concentrations up to 200 pg mL ™' induced lysis of RBC (EH) at higher
than 5% level. Taken as a positive control in this experiment the well-
known antifungal antibiotic Amphotericin B, induced RBC lysis at low
concentrations, and 50% hemolysis for this compound (EHs() was noted
at 3.46 + 0.15 pg mL L.

2.3. Microscopic examination of uptake of FA:TML:florescent probe
conjugates

Making sure that conjugates 6a-g are not membrane-active com-
pounds, it could be anticipated that their antifungal activity is due to the
intracellular action of the warhead, i.e. 5-FC, which implicates the ne-
cessity of conjugate internalization. We were able to confirm such
internalization for conjugates 8a-g, structural analogs of 6a-g, con-
taining a florescent probe, Nap-NH; instead of 5-FC. Compounds 8a-g
did not demonstrate any antifungal in vitro activity up to 512 pg mL ™.
Microscopic examination of suspensions of C. albicans cells incubated
with one of the compounds 8a-g at 2 pg mL™" for 1 h revealed differ-
ential fluorescent staining of cells, as shown in Fig. 2. The strongest
fluorescence was noted in cells exposed to 8b, weaker in cells treated
with 8a, 8c, and 8d, and the weakest, but still detectable, in 8f and 8g
containing samples. The image of the Z-stack projection of cells treated
with 8b, shown in Fig. 3, demonstrates uniform fluorescent staining of
cell interiors, thus indicating a cytoplasmic localization of the fluores-
cent probe. These results suggest the relatively fastest internalization of
8b (Cg) and the slowest accumulation of 8f (Ci6) and 8g (C;g). Such
relations do not have to be directly related to 5-FC-containing coun-
terparts of 8a-g, i.e. compounds 6a-g, but at least in part explain the
differential antifungal activity of the latter.

The kinetics of 8b uptake by C. albicans, C. glabrata, and C. krusei cells
were determined in a semi-quantitative way. As shown in Fig. 4, the
highest number of cells emitting green fluorescence after 10 and 30
incubation was observed for C. glabrata and the lowest for C. krusei. It
may suggest the fastest accumulation of the fluorescent probe in the
former cells and the slowest in the latter. Such relationship overlaps,
probably not accidently, with differential susceptibility of the three
Candida spp, to 6b, i.e. the 5-FC-containing 8b analogue and other FA:
TML:5-FC conjugates.

2.4. Enzymatic cleavage of FA:TML:5-FC conjugates

Antifungal activity of FA:TML:5-FC conjugates may depend not only
on the effectiveness of uptake but also on the velocity of their enzymatic
cleavage. This feature of compounds 6a-g was examined in the model
reaction with pig liver esterase. The composition of samples collected at
time intervals was analyzed by HPLC-DAD-MS. The results of these an-
alyses are shown in Fig. 5.

The presence of signals attributed to lactone C in all chromatograms
confirms that esterase cleaves the ester bond between FA and TML, thus
inducing lactonization of TML, with concomitant release of 5-FC, as
shown in Scheme 2. Formation of lactone C from TML is impossible if the
phenolic hydroxyl is blocked but its release induces immediate fast
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Control

8a

C 8b

Fig. 2. Accumulation of fluorescent probes 8a-g in C. albicans cells. Cell suspensions were incubated for 1 h with one of the compounds 8a-g at 2 pg mL™" and then
the preparations prepared from collected cells were observed by fluorescent microscopy at Aexe = 438 nm and Aep, = 527 nm.

lactonization [14]. 5-FC peaks is observed. The rate of this conversion was slower for

conjugates 6f and 6g and much faster for 6¢c, 6d, and 6e. A possible

lower rate of 5-FC release from 6f and 6g, may therefore contribute to
In all chromatograms presented in Fig. 5, the time-dependent the lower antifungal activity of these conjugates.

decrease of signals derived from conjugates and respective increase of

= CH3-(CHy)n; RoXH = 5-FC
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Fig. 3. Image of the Z-stack projection of C. albicans cells treated for 1 h with
the fluorescent probe 8b. Confocal microscopy at Aexe = 438 nm and Aey =
527 nm.

3. Conclusions

Properties of the FA:TML:5-FC conjugates presented in this work
indicate that FA residues, particularly these of caprylic (Cg), capric
(C10), lauric (Cy2), and myristic (C14) acid, could be applied as molecular
carriers for the construction of enzymatically cleavable conjugates

0 min 10 min

C. glabrata C. albicans

C. krusei

European Journal of Medicinal Chemistry 252 (2023) 115293

demonstrating antifungal activity. The obvious advantage of FAs as
candidates for molecular carriers is their very simple structure and in
consequence, relative simplicity of conjugation. Nevertheless, the FA:
TML:5-FC conjugates exhibit lower antifungal activity than 5-FC,
except for that against C. krusei.. The previously described antimicro-
bial, peptidase cleavable conjugates based on oligopeptides as molecular
carriers and amino acid-derived warheads, usually demonstrated higher
antimicrobial activity than their constitutive warheads [24-27].
Nevertheless, the intrinsic activity of those warheads was very low, for
their very poor uptake by microbial cells. In contrast, 5-FC is very
effectively transported by fungal cytosine permease and in consequence,
exhibits high antifungal activity. Paradoxically, this feature of 5-FC is
also a reason for the high frequency of fungal resistance to this drug,
resulting from mutations in the cytosine permease encoding FCY2 gene.
Such resistance to FA:TML:5-FC conjugates is not possible, since they are
accumulated in fungal cells by simple diffusion.

This is worth mentioning, that although oligopeptidic and photo-
triggered micelle-drug conjugates incorporating 5-fluorouracil are
known [28,29], any congeners with 5-FC have not been described in the
literature previously. In our hands, 5-FC was used as a tool to demon-
strate usefulness of FAs as molecular carriers in TML-containing cleav-
able conjugates and to optimise their size (length). These results give
rise to the construction of FA:TML:X conjugates, in which X would be
any inhibitor of the intracellular microbial enzyme, not demonstrating
intrinsic antimicrobial activity.

Fig. 4. Kinetics of 8b uptake by C. krusei, C. glabrata and C. albicans cells. The arrows indicate cells exhibiting particularly intensive fluorescence. Fluorescence

microscopy at Aexe = 438 nm and Aem = 527 nm.
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Scheme 2. Mechanism of esterase-triggered warhead release from conjugates 6a-g.

4. Materials and methods
4.1. General

All solvents and reagents were used as obtained from commercial
sources. 'H NMR and '>C NMR spectra were obtained at 500 MHz Varian
Unity Plus spectrometer and the deuterated solvents were used as in-
ternal locks. HPLC-DAD-MS data was acquired using 1260 Infinity Il and
6470 Triple Quad LC/MS system (Agilent Technologies). Column chro-
matography was performed with silica gel (0.040-0.063 mm) by using
the indicated solvent systems. Automated flash chromatography was
performed on CombiFlash Nextgen 300+ (Teledyne ISCO) system using
RediSep Bronze silica gel column cartridges.

4.2. Syntheses

4.2.1. N-butyl-4-bromo-1,8-naphthalimide

A mixture of 1.00 g (3.61 mmol) of 4-bromo-1,8-naphthalic anhy-
dride and 25 mL of acetic acid was heated to reflux under nitrogen at-
mosphere and then 1.1 mL (10.83 mmol) of n-butylamine was added
dropwise. Once the addition was completed, the mixture was allowed to
stir under reflux for 4 h. The mixture was cooled to room temperature
ant then poured onto 100 mL of cold water. The resulted suspension was
extracted with chloroform (3 x 75 mL) and then the organic layer was
washed with 1 M HCl(,q) solution (2 x 75 mL), brine (75 mL), saturated
solution of NaHCO3(aq) (3 x 75 mL) and brine (75 mL), respectively. The
organic layer was dried under anhydrous MgSO4, then the desiccant was
filtered off and the filtrate was concentrated in vacuo. The brown solid
residue was purified by column chromatography using the mixture of
solvent hexanes/AcOEt, 7/3, v/v as a mobile phase, obtaining 1.06 g
(3.19 mmol, 88%) of imide as a light-yellow solid. 1H NMR (500 MHz,
CDCls) 8: 8.65 (dd, 1H, J = 7.3, 0.9 Hz), 8.56 (dd, 1H, J = 7.3, 0.9 Hz),
8.42(d, 1H, J = 7.8 Hz), 8.04 (d, 1H, J = 7.9 Hz), 7.85 (dd, 1H, J = 8.4
Hz, 7.4 Hz), 4.18 (m, 2H), 1.73 (quint, 2H, J = 7.5 Hz), 1.46 (m, 2H),
1.00 (t, 3H, J = 7.4 Hz). '3C NMR (125 MHz, DMSO-de) &: 163.18,
163.12, 132.89, 131.89, 131.70, 131.26, 130.09, 129.49, 129.13,
128.55, 123.03, 122.25, 29.87, 20.39, 14.06.

4.2.2. N-butyl-4-[(2-aminoetylo)amino]-1,8-naphthalimide (Nap-NH>)
Ethylenediamine, 10 mL, was heated under anhydrous conditions to
60 °C and then 900 mg (2.71 mmol) of N-butyl-4-bromo-1,8-naph-
thalimide was added as a solid during 1.5 h. Subsequently, the mixture
was allowed to stir at 60 °C for another 1.5 h and then was cooled to
room temperature and poured onto 100 mL of cold water. The resulting
suspension was extracted with chloroform (4 x 75 mL) and then the
organic layer was washed with saturated NaHCO3(yq) (3 x 75 mL) and
brine (75 mL), respectively. The organic layer was dried under anhy-
drous MgSOg4, the desiccant was filtered off and the filtrate was
concentrated under reduced pressure. The orange solid residue was
purified by column chromatography using the mixture of solvents
CHCl3/MeOH/H30, 65/10/2, v/v/v as a mobile phase, obtaining 740
mg (2.38 mmol, 88%) of Nap-NH; as a yellow solid. R¢ 0.38 (CHCls/
MeOH/H50, 65/10/2, v/v/V). 'H NMR (500 MHz, DMSO-dg) &: 8.69 (d,
1H, J = 8.4 Hz), 8.41 (d, 1H, J =7.2 Hz), 8.24 (d, 1H, J = 7.2 Hz), 7.65
(t, 1H,J = 7.7 Hz), 6.78 (d, 1H, J = 8.6 Hz), 3.99 (t, 2H), 3.35 (m, 3H),
2.86 (t, 2H, J = 6.5 Hz), 1.60 (m, 4H), 1.33 (m, 2H), 0.91 (t, 3H, J = 7.4

Hz). 13C NMR (125 MHz, DMSO-ds) 5: 164.15, 163.35, 151.09, 134.50,
130.88,129.72,128.98,124.55, 122.29, 120.50, 108.02, 104.27, 46.61,
30.29, 20.29, 14.19.

2-{3-[(O-tert-butyldimethylsilyDhydroxy]l-1,1-dimethylpropyl}-3,5-
dimethylphenol 1 was obtained according to the procedure previously
reported [19].

4.2.3. 2-(3-hydroxy-1,1-dimethylpropyl}-O'-acyloyl-3,5-dimethylphenol
(3a-g) - general procedure

A stirred mixture of 15.5 mmol of phenol 1, 18.6 mmol of a car-
boxylic acid and 10.8 mmol of DMAP in dry DCM was cooled in an ice
bath to 0 °C, and then 31 mmol of DCC dissolved in dry DCM was added
dropwise. The mixture was stirred at room temperature overnight. The
precipitate of DCU was filtered off and the filtrate was concentrated
under reduced pressure. The residue was dissolved in ethyl acetate and
washed with saturated NaHCO3(aq), 5% NaHSO4(.q) and water, respec-
tively. The organic layer was dried over anhydrous MgSOj4, the desiccant
was filtered off and the filtrate was concentrated under reduced pres-
sure. The crude silyl ether was dissolved in a mixture of THF/H20/AcOH
(1/1/3, v/v/v) and stirred at room temperature for 3 h. The solvent was
evaporated under reduced pressure. The residue was dissolved in AcOEt
and washed with water, saturated NaHCO3(,q) and water, respectively.
The organic layer was dried over anhydrous MgSQOj4, the desiccant was
filtered off and the filtrate was concentrated under reduced pressure.
The residue was purified by flash chromatography on silica gel, using a
mixture of solvents hexanes/AcOEt (0% — 30%) as a mobile phase.

4.2.4. 2-(3-hydroxy-1,1-dimethylpropyl)-3,5-dimethylphenyl acetate 3a

Starting from 1.00 g (3.10 mmol) of phenol 1 and 220 mg (3.72
mmol) of acetic acid, 510 mg (2.04 mmol, 66%) of alcohol 3a was ob-
tained as a colourless oil.

THNMR (500 MHz, CDCl3) 6: 6.85 (s, 1H), 6.58 (s, 1H), 3.55 (t, 2H, J
= 7.3 Hz), 2.55 (s, 3H), 2.31 (s, 3H), 2.25 (s, 3H), 2.07 2H, t, J = 7.4
Hz), 1.51 (s, 6H). 13C NMR (125 MHz, CDCls) &: 175.4, 154.4, 143.2,
141.0, 138.4, 137.3, 128.0, 65.3, 50.4, 43.8, 36.7, 30.1, 26.6, 24.9.

4.2.5. 2-(3-hydroxy-1,1-dimethylpropyl)-3,5-dimethylphenyl caprylate 3b

Starting from 5.00 g (15.5 mmol) of phenol 1 and 2.68 g (18.6 mmol)
of caprylic acid, 3.1 g (9.27 mmol, 60%) of alcohol 3b was obtained as a
colourless oil.

'H NMR (500 MHz, DMSO-dg) &: 6.82 (s, 1H), 6.55 (s, 1H), 4.25 (t,
1H, J = 5.0Hz), 3.20 (m, 2H), 2.54 (t, 2H, J = 7.4 Hz), 2.48 (s, 3H), 2.18
(s, 3H), 1.91 (t, 2H, J = 7.1 Hz), 1.63 (quint, 2H, J = 7.3 Hz), 1.39 (s,
6H), 1.37-1.22 (br, 8H) 0.88 (t, 3H, J = 7.1 Hz). 13C NMR (125 MHz,
DMSO-dg) 6: 172.7, 150.1, 138.3, 135.7, 134.4, 132.1, 123.6, 58.7,
46.0, 39.0, 34.6, 32.0, 31.6, 28.9, 28.8, 25.3, 24.6, 22.5, 20.1, 14.4.

4.2.6. 2-(3-hydroxy-1,1-dimethylpropyl)-3,5-dimethylphenyl caprate 3c

Starting from 2.67 g (8.28 mmol) of phenol 1 and 2.1 g (12.2 mmol)
of capric acid, 1.70 g (4.69 mmol, 57%) of alcohol 3¢ was obtained as a
colourless oil.

1H NMR (500 MHz, DMSO-dg) &: 6.82 (s, 1H), 6.55 (s, 1H), 4.23 (t,
1H, J = 5.0 Hz), 3.21 (m, 2H), 2.54 (t, 2H, J = 5.8Hz), 2.48 (s, 3H), 2.18
(s, 3H), 1.91 (m, 2H), 1.63 (quint, 2H, J = 7.4 Hz), 1.39 (s, 6H),
1.36-1.22 Hz (br, 12H), 0.87 (t, 3H, J = 7.3 Hz). 13C NMR (125 MHz,
DMSO-dg): &: 172.6, 150.1, 138.3, 135.7, 134.4, 132.1, 123.6, 58.7,
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46.0, 39.0, 34.6, 32.0, 31.8, 29.3, 29.2, 29.1, 28.9, 25.2, 24.6, 22.6,
20.1, 14.4.

4.2.7. 2-(3-hydroxy-1,1-dimethylpropyl)-3,5-dimethylphenyl laurate 3d

Starting from 2.00 g (6.20 mmol) of phenol 1 and 1.49 g (7.44 mmol)
of lauric acid, 1.67 g (4.28 mmol, 69%) of alcohol 3d was obtained as a
colourless oil.

H NMR (500 MHz, DMSO-dg) 6: 6.82 (s, 1H), 6.54 (s, 1H), 4.24 (br,
1H), 3.22 (m, 2H), 2.53 (t, 2H, J = 7.5 Hz), 2.48 (s, 3H), 2.17 (s, 3H),
1.92 (m, 2H), 1.63 (quint, 2H, J = 7.3 Hz), 1.40 (s, 6H), 1.38-1.20 Hz
(br, 16H), 0.86 (t, 3H, J = 7.4 Hz). '3C NMR (125 MHz, DMSO-ds):
172.5, 150.1, 138.3, 135.6, 134.4, 132.1, 123.4, 58.6, 46.0, 38.9, 34.0,
32.00, 31.8, 29.5, 29.4, 29.3, 29.2, 29.0, 25.2, 24.6, 22.6, 20.1, 14.4.

4.2.8. 2-(3-hydroxy-1,1-dimethylpropyD)-3,5-dimethylphenyl myristate 3e

Starting from 3.00 g (9.30 mmol) of phenol 1 and 2.55 g (11.2 mmol)
of myristic acid, 2.90 g (6.93 mmol, 74%) of alcohol 3e was obtained as
colourless oil.

TH NMR (500 MHz, DMSO-dg) 6: 6.36 (s, 1H), 6.23 (s, 1H), 3.73 (br,
1H), 3.22 (m, 2H), 2.29 (t, 2H, J = 7.4 Hz), 2.11 (s, 3H), 2.04 (s, 3H),
2.00 (m, 2H), 1.38 (quint, 2H, J = 7.1 Hz), 1.40 (s, 6H), 1.25-1.10 Hz
(br, 20H), 0.76 (t, 3H, J = 7.4 Hz). 13¢ NMR (125 MHz, DMSO-dg) 6:
173.1, 156.7, 136.9, 135.1, 127.4, 125.6, 115.8, 62.7, 33.7, 31.7, 31.6,
29.3, 29.3, 29.2, 29.1, 29.0, 28.9, 28.7, 25.5, 24.6, 22.4, 20.3, 14.2.

4.2.9. 2-(3-hydroxy-1,1-dimethylpropyl)-3,5-dimethylphenyl palmitate 3f

Starting from 2.00 g (6.20 mmol) of phenol 1 and 1.91 g (7.40 mmol)
of palmitic acid, 1.54 g (3.45 mmol, 56%) of alcohol 3f was obtained as a
white solid. '"H NMR (500 MHz, DMSO-dg) 8: 6.45 (s, 1H), 6.32 (s, 1H),
3.81 (t,2H, J="7.4Hz), 2.37 (s, 3H), 2.20 (t, 2H, J = 7.4 Hz), 2.13 (t, 2H,
J = 7.4 Hz), 2.09 (s, 3H), 1.47 (s, 6H), 1.43 (m, 2H), 1.38 (s, 1H),
1.31-1.12 (br, 24H), 0.85 (t, 3H, J = 6.8 Hz). 13C NMR (125 MHz,
DMSO-dg) &: 173.3, 156.9, 137.1, 135.3, 127.6, 125.8, 116.0, 62.9,
33.9, 31.9, 31.8, 29.5, 29.5, 29.4, 29.32, 29.2, 29.1, 28.8, 25.7, 24.8,
22.6, 20.5, 14.4.

4.2.10. 2-(3-hydroxy-1,1-dimethylpropyl)-3,5-dimethylphenyl stearate 3g

Starting from 3.30 g (10.3 mmol) of phenol 1 and 3.49 g (12.3 mmol)
of stearic acid, 1.54 g (2.86 mmol, 59%) of alcohol 3g was obtained as a
white solid. 'H NMR (500 MHz, DMSO-dg) &: 6.82 (s, 1H), 6.54 (s, 1H),
4.24 (t, 1H, J = 6.0 Hz), 3.21 (m, 2H), 2.53 (t, 2H, J = 7.5 Hz), 2.47 (s,
3H), 2.17 (s, 3H), 1.90 (m, 2H), 1.62 (quint, 2H, J = 7.3 Hz), 1.39 (s,
6H), 1.37-1.19 (br, 28H) 0.86 (t, 3H, 7.5 Hz). >*C NMR (125 MHz,
DMSO-dg) 6: 172.6, 150.0, 138.3, 135.7, 134.4, 132.1, 123.6, 58.7,
46.0, 39.0, 34.6, 32.0, 31.8, 29.5, 29.5, 29.4, 29.3, 29.2, 29.1, 28.9,
25.5, 24.6, 22.6, 20.1, 14.4.

4.2.11. 2-(2-oxo-1,1-dimethylethyl}-O-acyloyl-3,5-dimethylphenol (4a-g)
— general procedure

The reaction was carried out under argon atmosphere. To a stirred
solution of 7.74 mmol. of alcohol 3 dissolved in dry DCM, 15 mmol of
PCC was added in one portion. The reaction mixture was stirred at room
temperature for 4 h and then was filtered through silica gel using a
mixture of hexane/AcOEt, 8/2, v/v as an eluent.

4.2.12. 2-(2-oxo-1,1-dimethylethyD)-3,5-dimethylphenyl acetate 4a

Starting from 1.50 g (5.99 mmol) of alcohol 3a, 1.30 g (5.24 mmol,
87%) of aldehyde 4a was obtained as a light-yellow oil.

H NMR (500 MHz, DMSO-dg) &: 9.47 (t, 1H, J = 2.3 Hz), 6.88 (s,
1H), 6.64 (s, 1H), 2.82 (d, 2H, J = 2.3 Hz), 2.49 (s, 3H), 2.31 (s, 3H),
2.27 (s, 3H), 2.18 (s, 3H), 1.49 (s, 6H). 13C NMR (125 MHz, DMSO-dg) 6:
203.1,170.2, 149.6, 138.0, 136.4, 133.4, 132.5, 123.8, 56.4, 38.1, 31.5,
25.3, 22.0, 20.12.

4.2.13. 2-(2-oxo-1,1-dimethylethyl)-3,5-dimethylphenyl caprylate 4b
Starting from 2.50 g (7.74 mmol) of alcohol 3b, 1.85 g (5.56 mmol,
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74%) of aldehyde 4b was obtained as a light-yellow oil.

'H NMR (500 MHz, DMSO-dg) &: 9.46 (t, 1H, J = 2.3 Hz), 6.85 (s,
1H), 6.60 (s, 1H), 2.81 (d, 2H, J = 2.2 Hz), 2.57 (t, 2H, J = 7.5 Hz), 2.50
(s, 3H), 2.18 (s, 3H), 1.63 (quint, 2H, J = 7.0 Hz), 1.48 (s, 6H), 1.39-1.22
(br, 8H), 0.88 (t, 3H, J = 7.6 Hz). '3C NMR (125 MHz, DMSO-dg) &:
202.9,172.6, 149.7, 138.0, 136.4, 133.4, 132.4, 123.7, 56.4, 38.1, 34.6,
31.8, 31.5, 29.3, 29.2, 29.1, 28.9, 25.3, 24.6, 22.6, 20.1.

4.2.14. 2-(2-oxo-1,1-dimethylethyD)-3,5-dimethylphenyl caprate 4c

Starting from 1.20 g (3.31 mmol) of alcohol 3¢, 1.08 g (3.00 mmol,
91%) of aldehyde 4c¢ was obtained as light-yellow oil.

'H NMR (500 MHz, DMSO-dg) &: 9.47 (t, 1H, J = 2.4 Hz), 6.85 (s,
1H), 6.60 (s, 1H), 2.81 (d, 2H, J = 2.4 Hz), 2.56 (t, 2H, J = 7.5 Hz), 2.50
(s, 3H), 2.18 (s, 3H), 1.47 (s, 6H), 1.63 (quint, 2H, J = 7.0 Hz), 1.40-1.19
(br, 12H), 0.87 (t, 3H, J = 7.5 Hz). 13C NMR (125 MHz, DMSO-dg) &:
202.7,172.5,149.5,137.8,136.2, 133.2, 132.2, 123.5, 56.2, 37.9, 34.4,
31.6, 31.4, 29.2, 29.0, 29.0, 28.7, 25.1, 24.4, 22.4, 20.0, 14.2.

4.2.15. 2-(2-oxo-1,1-dimethylethyl)-3,5-dimethylphenyl laurate 4d

Starting from 1.67 g (4.28 mmol) of alcohol 3d, 1.25 g (3.22 mmol,
75%) of aldehyde 4d was obtained as a light-yellow oil.

'H NMR (500 MHz, DMSO-dg) &: 9.46 (t, 1H, J = 2.2 Hz), 6.85 (s,
1H), 6.59 (s, 1H), 2.80 (d, 2H, J = 2.3 Hz), 2.56 (t, 2H, J = 7.3 Hz), 2.49
(s, 3H), 2.18 (s, 3H), 1.63 (quint, 2H, J = 7.2 Hz), 1.47 (s, 6H), 1.39-1.20
(br, 16H), 0.86 (t, 3H, J = 7.4 Hz). 13C NMR (125 MHz, DMSO-de) &:
203.0,172.7,149.7,138.0,136.4, 133.4, 132.4, 123.7, 56.4, 38.1, 34.5,
31.8, 31.5, 31.2, 29.5, 29.5, 29.3, 29.2, 29.1, 28.9, 25.3, 24.5, 22.6,
20.1, 14.4.

4.2.16. 2-(2-oxo-1,1-dimethylethyl)-3,5-dimethylphenyl myristate 4e

Starting from 2.00 g (4.78 mmol) of alcohol 3e, 1.45 g (3.48 mmol,
73%) of aldehyde 4e was obtained as a light-yellow oil.

'H NMR (500 MHz, DMSO-dg) 5: 9.42 (m, 1H), 6.82 (s, 1H), 6.55 (s,
1H), 2.77 (s, 2H), 2.53 (t, 2H, J = 7.2 Hz), 2.46 (s, 3H), 2.14 (s, 3H), 1.59
(quint, 2H, J = 7.2 Hz), 1.44 (s, 6H), 1.35-1.18 (br, 20H), 0.82 (t, 3H, J
= 7.1 Hz). 13C NMR (125 MHz, DMSO-ds) &: 203.2, 172.9, 149.8, 138.2,
136.5,133.5,132.6,123.8, 56.6, 38.3, 34.7, 31.9, 31.7, 29.7, 29.6, 29.6,
29.4, 29.3, 29.3, 29.0, 25.5, 24.7, 22.7, 20.3, 14.6.

4.2.17. 2-(2-oxo-1,1-dimethylethyl)-3,5-dimethylphenyl palmitate 4f

Starting from 1.19 g (2.66 mmol) of alcohol 3f, 940 mg (2.12 mmol,
79%) of aldehyde 4f was obtained as a light-yellow oil.

'H NMR (500 MHz, DMSO-dg) &: 9.46 (m, 1H), 6.85 (s, 1H), 6.59 (s,
1H), 2.80 (s, 2H), 2.57 (t, 2H, J = 7.4 Hz), 2.50 (s, 3H), 2.18 (s, 3H), 1.63
(quint, 2H, J = 7.2 Hz), 1.48 (s, 6H), 1.37-1.20 (br, 24H), 0.86 (t, 3H, J
= 7.4 Hz). 1>C NMR (125 MHz, DMSO-dg) &: 203.1, 172.7, 149.7, 138.0,
136.4,133.4,132.4,123.7, 56.4, 38.1, 34.5, 31.8, 31.5, 29.5, 29.5, 29.4,
29.3,29.2, 29.10, 28.9, 25.3, 24.5, 22.6, 20.2, 14.4.

4.2.18. 2-(2-oxo-1,1-dimethylethyD)-3,5-dimethylphenyl stearate 4g

Starting from 2.90 g (6.11 mmol) of alcohol 3g, 2.50 g (5.29 mmol,
87%) of aldehyde 4g was obtained as a light-yellow waxy solid.

'H NMR (500 MHz, DMSO-dg): 9.46 (m, 1H), 6.85 (s, 1H), 6.59 (s,
1H), 2.80 (s, 2H), 2.56 (t, 2H, J = 7.7 Hz), 2.49 (s, 3H), 2.18 (s, 3H), 1.63
(quint, 2H, J = 7.2 Hz), 1.48 (s, 6H), 1.42-1.19 (br, 28H), 0.86 (t, 3H, J
=7.3 Hz). 1*C NMR (125 MHz, DMSO-dg) &: 203.0,172.7,149.7, 138.0,
136.4, 133.4, 132.4, 123.7, 38.1, 35.0, 34.5, 31.8, 31.5, 31.3, 29.76,
29.5, 29.4, 29.3, 29.2, 29.1, 28.9, 25.3, 24.5, 22.6, 20.1, 14.4.

2-(3-hydroxycarbonyl-1,1-dimethylethyl}-O-acyloyl-3,5-dimethyl-
phenol (5a-g) — general procedure 5.86 mmol of aldehyde 4 was dis-
solved in 100 mL of the mixture of acetone/tertBuOH/H-0 (6/4/1, v/v/
v) and then 7.06 mmol of NaH2PO4, 2 mL of 2-methylbut-2-ene and
28.2 mmol of NaClO5 were added respectively. The mixture was allowed
to stir for 18 h at room temperature and then poured onto 500 mL of
saturated solution of NH4Cl(ag). The mixture was extracted with diethyl
ether and the organic layer was washed with water. Organic layer was
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dried under anhydrous MgSO4, the desiccant was filtered off ant the
filtrate was concentrated under reduced pressure.

4.2.19. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
acetate 5a

Starting from 1.10 g (4.43 mmol) of aldehyde 4a, 1.05 g (3.97 mmol,
90%) of carboxylic acid 5a was obtained as white solid.

'H NMR (500 MHz, DMSO-dg) 8: 11.85 (s, 1H), 6.80 (s, 1H), 6.60 (s,
1H), 2.71 (s, 2H), 2.49 (s, 3H), 2.26 (s, 3H), 2.17 (s, 3H), 1.47 (s, 6H).
13C NMR (125 MHz, DMSO-dg) 6: 173.1, 170.0, 149.7, 138.1, 135.6,
134.3, 132.1, 123.5, 79.6, 47.9, 38.6, 31.4, 25.3, 22.0, 20.1.

4.2.20. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
caprylate 5b

Starting from 1.65 g (4.96 mmol) of aldehyde 4b, 1.58 g (4.53 mmol,
91%) of carboxylic acid 5b was obtained as white solid.

'H NMR (500 MHz, DMSO-dg) 6: 11.82 (br, 1H), 6.80 (s, 1H), 6.56 (s,
1H), 2.70 (s, 2H), 2.56 (t, 2H, J = 7.2 Hz), 2.50 (s, 3H), 2.17 (s, 3H), 1.63
(m, 2H), 1.47 (s, 6H), 1.38-1.22 (br, 8H), 0.88 (t, 3H, J = 7.2 Hz). '3C
NMR (125 MHz, DMSO-dg) &: 173.1, 172.6, 149.9, 138.2, 135.7, 134.4,
132.1, 123.5, 47.9, 38.8, 34.7, 31.8, 31.5, 29.2, 29.0 25.4, 24.6, 22.7,
20.2, 14.5.

4.2.21. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3, 5-dimethylphenyl
caprate 5¢

Starting from 880 mg (2.44 mmol) of aldehyde 4c, 850 mg (2.26
mmol, 92%) of carboxylic acid 5¢ was obtained as a white solid.

'H NMR (500 MHz, DMSO-de) &: 11.82 (br, 1H), 6.80 (s, 1H), 6.56 (s,
1H), 2.70 (s, 2H), 2.56 (t, 2H, J = 7.1 Hz), 2.50 (s, 3H), 2.17 (s, 3H), 1.64
(m, 2H), 1.47 (6H), 1.39-1.21 (br, 12H), 0.87 (t, 3H, J = 7.1 Hz). 13C
NMR (125 MHz, DMSO-de) &: 173.0, 172.5, 138.1, 135.6, 134.4, 132.1,
123.4, 47.8, 38.7, 34.6, 31.8, 31.5, 31.4, 29.3, 29.2, 29.1, 28.9, 25.3,
24.6, 22.6, 20.1, 14.4.

4.2.22. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
laurate 5d

Starting from 1.2 g (3.09 mmol) of aldehyde 4d, 1.15 g (2.84 mmol,
92%) of carboxylic acid 5d was obtained as a white solid.

'H NMR (500 MHz, DMSO-dg) 6: 11.82 (br, 1H), 6.80 (s, 1H), 6.56 (s,
1H), 2.70 (s, 2H), 2.56 (t, 2H, J = 7.2 Hz), 2.50 (s, 3H), 2.17 (s, 3H), 1.63
(m, 2H), 1.46 (s, 6H), 1.39-1.25 (br, 16H), 0.87 (t, 3H, J = 7.2 Hz). 13C
NMR (125 MHz, DMSO-dg) &: 173.1, 172.6, 149.8, 138.1, 135.6, 134.4,
132.1, 123.4, 47.9, 38.7, 34.6, 31.8, 31.4, 29.5, 29.34, 29.2, 29.1, 28.9,
25.3, 24.5, 22.6, 20.1, 14.4.

4.2.23. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
myristate 5e

Starting from 1.40 g (3.36 mmol) of aldehyde 4e, 1.40 g (3.24 mmol,
96%) of carboxylic acid 5e was obtained as a white solid.

'H NMR (500 MHz, DMSO-dg) 5: 11.84 (br, 1H), 6.80 (s, 1H), 6.55 (s,
1H), 2.70 (s, 2H), 2.56 (t, 2H, J = 7.2 Hz), 2.49 (s, 3H), 2.17 (s, 3H), 1.63
(m, 2H), 1.46 (s, 6H), 1.35-1.19 (br, 20H), 0.87 (t, 3H, J = 7.3 Hz). '3C
NMR (125 MHz, DMSO-dg) 6: 173.04, 172.6,149.8,138.1, 135.6, 134.3,
132.1, 123.4, 71.8, 67.2, 47.8, 38.7, 34.6, 31.8, 31.4, 29.5, 29.5, 29.4,
29.3, 29.2, 29.1, 28.9, 27.3, 25.3, 25.1, 24.6, 22.6, 20.2, 20.1, 14.4.

4.2.24. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
palmitate 5f

Starting from 889 mg (2.00 mmol) of aldehyde 4f, 880 mg (1.91
mmol, 96%) of carboxylic acid 5f was obtained as a white solid. 'H NMR
(500 MHz, DMSO-dg) 5: 11.84 (s, 1H), 6.80 (s, 1H), 6.55 (s, 1H), 2.70 (s,
2H), 2.56 (t, 2H, J = 7.2 Hz), 2.49 (s, 3H), 2.17 (s, 3H), 1.63 (m, 2H),
1.46 (s, 6H), 1.34-1.18 (br, 24H), 0.86 (t, 3H, J = 7.2 Hz). 3C NMR
(125 MHz, DMSO-dg) 6: 173.0,172.5,149.8,138.1,135.6,134.3,132.1,
123.4, 47.8, 38.7, 34.6, 31.8, 31.4, 29.6, 29.5, 29.5, 29.4, 29.3, 29.2,
29.1, 28.9, 25.3, 24.6, 22.6, 20.2, 14.4.
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4.2.25. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
stearate 58

Starting from 2.5 g (5.29 mmol) of aldehyde 4g, 2.28 mg (4.67
mmol, 88%) of carboxylic acid 6g was obtained as a white solid.

'H NMR (500 MHz, DMSO-dg) : 11.8 (br, 1H), 6.77 (s, 1H), 6.53 (s,
1H), 2.67 (s, 2H), 2.53 (t, 2H, J = 6.9 Hz), 2.47 (s, 3H), 2.14 (s, 3H), 1.62
(m, 2H), 1.44 (s, 6H), 1.39-1.17 (br, 28H), 0.83 (t, 3H, J = 7.2 Hz). '3C
NMR (125 MHz, DMSO-dg) 6: 173.0,172.5,149.8,138.1, 135.6, 134.32,
132.1, 123.4, 47.8, 38.7, 34.6, 31.8, 31.4, 29.5, 29.5, 29.4, 29.3, 29.2,
29.1, 28.90, 25.3, 24.6, 22.6, 20.1, 14.44.

4.2.26. 2-(3-hydroxycarbonyl-1,1-dimethylethyl}-O-acyloyl-3,5-
dimethylphenol/5-fluorocytosine conjugate (6a-g) — general procedure

A solution of 1.43 mmol of a carboxylic acid 5 and 0.2 mmol of
anhydrous DMF in 5 mL of anhydrous DCM was cooled to 0 °C and then
2.14 mmol of oxalyl chloride was added dropwise. The mixture was
stirred at 0 °C for 30 min and then for additional 2 h at room temper-
ature. The mixture was concentrated under reduced pressure (max. bath
temperature of 30 °C) and the residue was dissolved in 5 mL of anhy-
drous DCM. The prepared chloride was added dropwise to a suspension
made of 5-fluorocytosine (1.35 mmol), DMAP (0.27 mmol), and pyri-
dine (2.03 mmol) in 2 mL of anhydrous DCM at 0 °C. The mixture was
stirred at 0 °C for 30 min, and then at room temperature for additional 2
h. The resulting mixture was diluted with 10 mL of DCM and washed
with 0.5 M HCl(,q) and brine, respectively. The organic layer was dried
over anhydrous MgSOyj, the desiccant was filtered off and the filtrate was
concentrated in vacuo. The residue was purified by flash chromatog-
raphy on silica gel, using chloroform (A) and a mixture of solvents
CHCl3/MeOH/H50 (130/10/1, v/v/v) (B) (0% B — 100% B) as a mobile
phase.

4.2.27. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
acetate/5-fluorocytosine conjugate 6a

Starting from 200 mg (0.76 mmol) of carboxylic acid 5a, 120 mg
(0.32 mmol, 42%) of conjugate 6a was obtained as a yellow-brown
solid.

'H NMR (500 MHz, CDCl3 + TFA) 6 8.12 (m, 1H, H17), 6.79 (s, 1H,
H4), 6.59 (s, 1H, H2), 3.04 (s, 2H, H11), 2.51 (s, 3H, H19), 2.26 (s, 3H,
H8), 2.16 (s, 3H, H7), 1.49 (s, 6H, H18). 13C signals from 'H - 13C HSQC
and HMBC experiments (CDCl3 + TFA) &: 175.2 (C12), 173.2 (C18),
151.2 (C13), 149.7 (C1), 144.3 (C14), 138.9 (C17), 133.5 (C4), 133.1
(C16), 131.5 (C6), 131.0 (C3), 123.6 (C2), 123.5 (C5), 50.7 (C9), 40.2
(C11), 31.5 (C10), 25.2 (C7), 19.9 (C19), 19.8 (C8).

4.2.28. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
caprylate/5-fluorocytosine conjugate 6b

Starting from 500 mg (1.43 mmol) of carboxylic acid 5b, 352 mg
(0.77 mmol, 53%) of conjugate 6b was obtained as a yellow-brown
solid.

'H NMR (500 MHz, DMSO-dg + TFA) & 8.22 (d, 1H, J = 5.1 Hz,
H17), 6.78 (s, 1H. H4), 6.53 (s, 1H, H2), 3.07 (s, 2H, H11), 2.56 (t, 2H, J
= 7.4 Hz, H19), 2.51 (s, 3H, H8), 2.16 (s, 3H, H7), 1.60 (m, 2H, H20),
1.48 (s, 6H, H10), 1.35-1.20 (br, 8H, H22, multiple CH; groups, over-
lapped), 0.86 (m, 3H, H21). !3C signals from 'H - '3*C HSQC and HMBC
experiments (CDCl3 + TFA) &: 172.6 (C18), 171.6 (C12), 149.7 (C1),
154.1 (C16), 153.0 (C13), 139.4 (C14), 138.7(C5), 134.6 (C6), 134.4
(C3, C5 overlapped), 132.0 (C4), 131.6 (C17), 123.4 (C2), 49.7 (C11),
38.9 (C9), 34.4 (C19), 31.3 (C10), 25.2 (C8), 24.4 (C20), 22.3 (C22,
multiple CH; groups, overlapped), 19.9 (C7), 14.2 (C21).

4.2.29. 2-(2-hydroxycarbonyl-1,1-dimethylethyD)-3,5-dimethylphenyl
caprate/5-fluorocytosine conjugate 6¢
Starting from 100 mg (0.27 mmol) of carboxylic acid 5¢, 75 mg
(0.15 mmol, 68%) of conjugate 6¢ was obtained as a light-brown solid.
'H NMR (500 MHz, DMSO-dg + TFA) 5 8.18 (d, 1H, J = 5.1 Hz, H17),
6.78 (s, 1H. H4), 6.53 (s, 1H, H2), 3.06 (s, 2H, H11), 2.56 (t, 2H, J =7.2
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Hz, H19), 2.50 (s, 3H, H8), 2.15 (s, 3H, H7), 1.60 (m, 2H, H20), 1.48 (s,
6H, H10), 1.35-1.20 (br, 12H, H22, multiple CHy groups, overlapped),
0.86 (m, 3H, H21). '3C signals from 'H - '3C HSQC and HMBC experi-
ments (CDCl3 + TFA) &: 172.6 (C18), 171.6 (C12), 154.1 (C16), 149.7
(C1), 149.7 (C13), 139.2 (C14), 138.0 (C5), 134.4 (C6), 134.3 (C3, C5
overlapped), 132.1 (C4), 132.1 (C17), 123.4 (C2), 49.9 (C11), 39.6 (C9),
34.4 (C19), 31.3 (C10), 25.2 (C8), 24.6 (C20), 22.5 (C22, multiple CH,
groups, overlapped), 19.9 (C7), 14.1 (C21).

4.2.30. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
laurate/5-fluorocytosine conjugate 6d

Starting from 200 mg (0.49 mmol) of carboxylic acid 6d, 122 mg
(0.23 mmol, 47%) of conjugate 6d was obtained as a yellowish solid.

'H NMR (500 MHz, CDCl; + TFA) 8 7.97 (d, 1H, J = 4.5 Hz, H17),
6.81 (s, 1H, H4), 6.58 (s, 1H, H2), 3.03 (s, 2H, H11), 2.60 (t, 2H, J = 7.2
Hz, H19), 2.52 (s, 3H, H8), 2.23 (s, 3H, H7), 1.76 (m, 2H, H20), 1.65 (s,
6H, H10), 1.36-1.20 (br, 16H, H22, multiple CH, groups, overlapped),
0.89 (t, 3H, J = 6.9 Hz, H21). '3C signals from 'H - '3C HSQC and HMBC
experiments (CDCl3 + TFA) &: 175.2 (C18), 174.1 (C12), 156.2 (C13),
153.2 (C16), 149.8 (C1), 138.4 (C3) 138.2 (C14), 136.8 (C5), 136.2
(C6), 132.9 (C17), 132.7 (C4), 123.4 (C2), 49.9 (C11), 39.6 (C9), 35.0
(C19), 31.6 (C10), 29.6(C22, multiple CHy groups, overlapped), 25.4
(C8), 24.6 (C20), 19.9 (C7), 14.0 (C21).

4.2.31. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
myristate/5-fluorocytosine conjugate 6e

Starting from 300 mg (0.69 mmol) of carboxylic acid 5e, 160 mg
(0.29 mmol, 42%) of conjugate 6e was obtained as a yellow-brown solid.

'H NMR (500 MHz, CDCl3 + TFA) & 7.97 (d, 1H, J = 4.1 Hz, H17),
6.89 (s, 1H, H4), 6.60 (s, 1H, H2), 2.90 (s, 2H, H11), 2.68 (t, 2H, J = 6.9
Hz, H19), 2.50 (s, 3H, H8), 2.25 (s, 3H, H7), 1.80 (m, 2H, H20), 1.71 (s,
6H, H10), 1.35-1.19 (br, 20H, H22, multiple CHy groups, overlapped),
0.90 (t, 3H, J = 7.0 Hz, H21).). '3C signals from 'H - 3C HSQC and
HMBC experiments (CDCl3 + TFA) &: 177.7 (C18), 175.2 (C12), 153.2
(C16), 151.0 (C13), 150.4 (C1), 138.4 (C3) 138.2 (C14), 136.8 (C5),
134.0 (C6), 133.6 (C4), 132.9 (C17), 123.6 (C2), 50.6 (C11), 39.6 (C9),
35.0 (C19), 31.6 (C10), 29.6 (C22, multiple CH, groups, overlapped),
25.4 (C8), 24.5 (C20), 19.9 (C7), 14.0 (C21).

4.2.32. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
palmitate/5-fluorocytosine conjugate 6f

Starting from 100 mg (0.22 mmol) of carboxylic acid 5f, 63 mg (0.11
mmol, 51%) of conjugate 6f was obtained as a light-brown solid.

'H NMR (500 MHz, DMSO-dg + TFA) 6 8.39 (d, 1H, J = 4.5 Hz, H17),
6.75 (s, 1H. H4), 6.50 (s, 1H, H2), 3.13 (s, 2H, H11), 2.52 (m, 2H, H19),
2.48 (s, 3H, H8), 2.12 (s, 3H, H7), 1.59 (m, 2H, H20), 1.49 (s, 6H, H10),
1.29-1.11 (br, 24H, H22, multiple CH; groups, overlapped), 0.80 (m,
3H, H21). 3¢ signals from 'H - 3¢ HSQC and HMBC experiments
(DMSO-dg + TFA) 6: 172.5 (C18), 171.7 (C12), 149.7 (C1), 152.4 (C16),
149.7 (C13), 138.0 (C14), 136.4 (C5), 134.5 (C6), 134.3 (C3), 131.9
(C4), 132.1 (C17), 123.2 (C2), 50.2 (C11), 39.2 (C9), 35.4 (C19), 30.9
(C10), 25.0 (C8), 24.6 (C20), 22.5 (C22, multiple CHy groups, over-
lapped), 19.5 (C7), 13.7 (C21).

4.2.33. 2-(2-hydroxycarbonyl-1,1-dimethylethyD)-3,5-dimethylphenyl
stearate/5-fluorocytosine conjugate 6g

Starting from 500 mg (1.02 mmol) of carboxylic acid 5g, 223 mg
(0.37 mmol, 36%) of conjugate 6g was obtained as a light-brown solid.

'H NMR (500 MHz, DMSO-dg + TFA) & 8.10 (s, 1H, H17), 6.78 (s,
1H, H4), 6.53 (s, 1H, H2), 3.03 (s, 2H, H11), 2.52 (m, 2H, H19), 2.48 (s,
3H, HS8), 2.12 (s, 3H, H7), 1.60 (m, 2H, H20), 1.48 (s, 6H, H10),
1.41-1.15 (br, 28H, H22, multiple CH; groups, overlapped), 0.85 (m,
3H, H21). 3C signals from 'H - 3C HSQC and HMBC experiments
(DMSO-dg + TFA) 6: 172.6 (C18), 171.6 (C12), 149.7 (C1), 155.0 (C16),
149.7 (C13), 138.0 (C14), 136.4 (C5), 134.5 (C6), 134.3 (C3), 131.9
(C4), 132.0 (C17), 123.3 (C2), 49.7 (C11), 40.0 (C9), 34.4 (C19), 29.3
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(C10), 25.3 (C8), 24.4 (C20), 22.1 (C22, multiple CHy groups, over-
lapped), 20.0 (C7), 14.2 (C21).

4.2.34. 2-(3-hydroxycarbonyl-1,1-dimethylethyl}-O-acyloyl-3,5-
dimethylphenol active ester (7a-g) — general procedure

To the solution of 1.43 mmol of a carboxylic acid 5 in anhydrous
DMF, 2.9 mmol of DEPBT and 1 mL of DIPEA were added. The mixture
was allowed to stir at room temperature for 5 h 30 mL of chloroform was
added and the formed layers were separated. The organic layer was
washed with 1 M HCl(g), brine, saturated NaHCO3(q) and brine,
respectively. The organic layer was dried under anhydrous MgSO;,, the
desiccant was filtered off and the filtrate was concentrated in vacuo. The
residue was purified by flash chromatography on silica gel, using a
mixture of solvents hexanes/AcOEt (0% — 50%) as a mobile phase.

4.2.35. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
acetate active ester 7a

Starting from 500 mg (1.89 mmol) of carboxylic acid 5a, 180 mg
(1.18 mmol, 62%) of active ester 7a was obtained as a colourless oil and
used for further synthesis without spectral characterisation. R 0.61
(hexanes/AcOEt, 5/5, v/v).

4.2.36. Syntheses2-(2-hydroxycarbonyl-1,1-dimethylethyD)-3,5-
dimethylphenyl caprylate active ester 7b

Starting from 500 mg (1.43 mmol) of carboxylic acid 5b, 560 mg
(1.13 mmol, 79%) of active ester 7b was obtained as a colourless oil and
used for further synthesis without spectral characterisation. R 0.61
(hexanes/AcOEt, 7/3, v/v).

4.2.37. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
caprate active ester 7¢

Starting from 660 mg (1.75 mmol) of carboxylic acid 5¢, 610 mg
(1.17 mmol, 67%) of active ester 7c was obtained as a colourless solid
and used for further synthesis without spectral characterisation. R 0.68
(hexanes/AcOEt, 7/3, v/v).

4.2.38. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
laurate active ester 7d

Starting from 800 mg (1.98 mmol) of carboxylic acid 5d, 720 mg
(1.31 mmol, 66%) of active ester 7d was obtained as a colourless solid
and used for further synthesis without spectral characterisation. Rf 0.72
(hexanes/AcOEt, 7/3, v/v).

4.2.39. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
myristate active ester 7e

Starting from 900 mg (2.08 mmol) of carboxylic acid 5e, 890 mg
(1.54 mmol, 74%) of active ester 7e was obtained as a colourless oil and
used for further synthesis without spectral characterisation. R 0.76
(hexanes/AcOEt, 7/3, v/v).

4.2.40. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
palmitate active ester 7f

Starting from 750 mg (1.63 mmol) of carboxylic acid 5f, 780 mg
(1.29 mmol, 79%) of active ester 7f was obtained as a colourless solid
and used for further synthesis without spectral characterisation. R¢ 0.43
(hexanes/AcOEt, 8/2, v/v).

4.2.41. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
stearate active ester 7g

Starting from 1.1 g (2.25 mmol) of carboxylic acid 5g, 1.07 g (1.69
mmol, 75%) of active ester 7g was obtained as colourless solid and used
for further synthesis without spectral characterisation. R¢ 0.59 (hexanes/
AcOEt, 8/2, v/v).
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4.2.42. 2-(3-hydroxycarbonyl-1,1-dimethylethyl}-O-acyloyl-3,5-
dimethylphenol/Nap-NH conjugate (8a-g) — general procedure

0.30 mmol of an active ester 7 was dissolved in 10 mL of anhydrous
DMF and then 0.32 mmol of Nap-NH> and 1 mmol of DIPEA were added.
The mixture was stirred at room temperature for 4 h. Subsequently, the
mixture was poured onto 50 mL of saturated NaHCO3(aq) and extracted
with AcOEt. The organic layer washed with saturated NaHCO3(,q), and
then dried over anhydrous MgSO4. The desiccant was filtered off and the
filtrate was concentrated under reduced pressure. The residue was pu-
rified by flash chromatography on silica gel, using a mixture of solvents
hexanes/AcOEt (0% — 100%) as a mobile phase.

4.2.43. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
acetate/Nap-NH; conjugate 8a

Starting from 200 mg (0.49 mmol) of active ester 7a, 230 mg (0.32
mmol, 87%) of product 8was obtained as a yellow solid.

'H NMR (500 MHz, CDCl3) &: 8.61 (s, 1H, J = 7.3Hz), 8.46 (d, 1H, J
=7.6 Hz), 8.27 (d, 1H, J = 8.3 Hz), 7.66 (t, 1H, J = 7.9 Hz), 6.56 (s, 1H),
6.54 (s, 1H), 6.45 (s, 1H, J = 8.5 Hz), 6.19 (t, 1H, J = 6.2 Hz), 4.29 (m,
1H), 4.19 (m, 2H), 3.49 (m, 2H), 3.10 (m, 2H), 2.32 (s, 3H), 2.19 (s, 3H),
2.11 (s, 3H), 1.74 (m, 2H), 1.62 (s, 6H), 1.46 (m, 4H), 0.99 (t, 3H, J =
7.2 Hz). 13C NMR (125 MHz, CDClg) &: 174.3, 172.0, 166.0, 164.9,
164.3, 150.0, 149.9, 138.8, 137.1, 134.5, 132.9, 132.4, 131.1, 129.8,
129.5,127.3,124.7,123.4,122.8,120.3, 109.8, 103.1, 67.8, 49.9, 46.5,
40.3, 40.0, 38.9, 38.5, 30.6, 30.4, 29.0, 25.3, 24.0, 23.0, 22.0, 20.5,
20.1, 14.0, 13.9, 11.1.

4.2.44. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
caprylate/Nap-NH3 conjugate 8b

Starting from 150 mg (0.3 mmol) of active ester 7b, 185 mg (0.29
mmol, 95%) of product 8b was obtained as a yellow solid.

'H NMR (500 MHz, CDCl3) 8: 8.59 (s, 1H, J = 7.2Hz), 8.44 (d, 1H, J
=7.7 Hz), 8.25(d, 1H, J = 8.4 Hz), 7.65 (t, 1H, J = 7.8 Hz), 6.54 (s, 1H),
6.50 (s, 1H), 6.45 (s, 1H, J = 8.4 Hz), 6.28 (t, 1H, J = 6.2 Hz), 4.19 (m,
2H), 3.47 (m, 2H), 3.09 (m, 2H), 2.57 (t, 2H, J = 7.4 Hz), 2.53 (s, 3H),
2.18 (s, 3H), 2.09 (s, 3H), 1.74 (m, 2H), 1.64 (s, 6H), 1.44 (m, 4H),
1.40-1.21 (br, 8H), 0.99 (t, 3H, J = 7.2 Hz) 0.90 (m, 3H). 13C NMR (125
MHz, CDCl3) &: 175.2, 174.2, 166.0, 164.8, 164.3, 150.2, 150.0, 138.8,
137.1,134.5, 134.2, 132.7, 132.5, 131.1, 129.8, 129.5,

127.3, 124.7, 123.3, 122.8, 120.4, 109.8, 103.1, 77.0, 76.7, 67.8,
49.9, 46.5, 40.4, 40.0, 38.9, 38.5, 35.1, 32.3, 31.6, 30.6, 30.4, 29.7,
29.1, 29.0, 28.6, 25.3, 24.7, 24.0, 23.0, 22.6, 20.5, 20.1, 14.1, 13.9,
11.1.

4.2.45. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
caprate/Nap-NH2 conjugate 8c

Starting from 532 mg (1.02 mmol) of active ester 7c, 630 mg (0.94
mmol, 92%) of product 8c was obtained as a yellow solid.

'H NMR (500 MHz, CDCl3) &: 8.61 (s, 1H, J = 7.1Hz), 8.46 (d, 1H, J
=7.5Hz), 8.27 (d, 1H, J = 8.4 Hz), 7.67 (t, 1H, J = 7.7Hz), 6.56 (s, 1H),
6.52 (s, 1H), 6.47 (s, 1H, J = 8.1 Hz), 6.30 (t, 1H, J = 6.4 Hz), 4.21 (m,
2H), 3.49 (m, 2H), 3.11 (m, 2H), 2.59 (t, 2H, J = 7.1 Hz), 2.55 (s, 3H),
2.18 (s, 3H), 2.11 (s, 3H), 1.76 (m, 2H), 1.64 (s, 6H), 1.464 (m, 4H),
1.39-1.20 (br, 12H), 1.01 (t, 3H, J = 7.2 Hz) 0.92 (m, 3H). 3C NMR
(125 MHz, CDCl3) &: 175.6, 174.7, 165.3, 164.7, 150.6, 150.5, 139.2,
137.5, 134.9, 133.2, 132.9, 131.5, 130.2, 127.7, 125.1, 123.7, 123.2,
120.8,110.2, 103.5, 77.5, 77.1, 50.3, 46.9, 40.9, 40.4, 39.5, 38.9, 35.6,
32.7, 32.3, 32.3, 30.8, 30.1, 30.0, 29.9, 29.8, 29.6, 29.6, 29.4, 26.4,
25.7, 25.1, 23.1, 20.9, 20.6, 20.5, 14.6, 14.3.

4.2.46. 2-(2-hydroxycarbonyl-1,1-dimethylethyD)-3,5-dimethylphenyl
laurate/Nap-NH_ conjugate 8d

Starting from 200 mg (0.36 mmol) of active ester 7d, 217 mg (0.31
mmol, 85%) of product 8d was obtained as a yellow solid.

'H NMR (500 MHz, CDCls) &: 8.59 (m, 1H), 8.46 (d, 1H, J = 8.4 Hz),
8.27 (d, 1H, J = 8.5 Hz), 7.65 (m, 1H), 7.06 (m, 1H), 6.54 (s, 1H), 6.50
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(s, 1H), 6.45 (d, 1H, J = 8.5 Hz), 6.28 (t, 1H, J = 6.2 Hz), 4.19 (m, 2H),
3.48 (m, 2H), 3.09 (d, 2H, J = 4.8 Hz), 2.57 (t, 2H, J = 6.1 Hz), 2.53 (s,
2H), 2.18 (d, 3H), 2.08 (d, 3H J = 9.4 Hz), 1.73 (m, 6H), 1.66 (s, 6H),
1.41-1.16 (br, 16H), 1.00 (t, 7.1 Hz, 3H), 0.90 (t, 8.1 Hz, 3H). 1*C NMR
(125 MHz, CDCly) &: 175.2, 174.2, 166.0, 164.8, 164.3, 150.2, 150.0,
138.8, 137.1, 134.5, 134.2, 132.7, 132.5, 131.1, 129.8, 129.5, 127.3,
124.7, 123.3, 122.8, 120.4, 109.8, 103.1, 77.0, 76.7, 67.8, 49.9, 46.5,
40.4, 40.0, 38.9, 38.5, 35.1, 32.3, 31.6, 30.6, 30.4, 29.7, 29.1, 29.0,
28.6, 25.3, 24.7, 24.0, 23.0, 22.6, 20.5, 20.1, 14.1, 13.9, 11.1.

4.2.47. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
myristate/Nap-NH conjugate 8e

Starting from 210 mg (0.36 mmol) of active ester 7e, 230 mg (0.32
mmol, 87%) of product 8e was obtained as a yellow solid.

H NMR (500 MHz, CDCl3) &: 8.61 (s, 1H, J = 7.3Hz), 8.45 (d, 1H, J
= 7.6 Hz), 8.25 (d, 1H, J = 8.4 Hz), 7.66 (t, 1H, J = 7.7 Hz), 6.56 (s, 1H),
6.54 (s, 1H), 6.46 (s, 1H, J = 8.3 Hz), 6.17 (t, 1H, J = 6.3 Hz), 4.19 (m,
2H), 3.49 (m, 2H), 3.10 (m, 2H), 2.58 (s, 2H), 2.32 (s, 3H), 2.20 (s, 3H),
2.11 (s, 3H), 1.74 (m, 2H), 1.63 (s, 6H), 1.48 (m, 4H), 1.49-1.17 (br,
20H), 0.99 (t, 3H, J = 7.3 Hz), 0.89 (m, 3H). 13C NMR (125 MHz, CDCl3)
5:175.3,174.3, 164.9, 164.4, 150.2, 150.1, 138.9, 137.2, 134.6, 132.8,
132.6, 131.2, 129.8, 127.4, 124.8, 123.3, 122.9, 120.4, 109.8, 103.1,
50.0, 46.5, 40.5, 40.0, 38.6, 35.2, 32.3, 32.0, 30.4, 29.8, 29.8, 29.7,
29.7, 29.7, 29.5, 29.4, 29.3, 29.2, 25.4, 24.8, 22.8, 20.5, 20.2, 14.2,
14.0.

4.2.48. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
palmitate/Nap-NH> conjugate 8f

Starting from 150 mg (0.25 mmol) of active ester 7f, 172 mg (0.23
mmol, 90%) of product 8f was obtained as a yellow solid.

'H NMR (500 MHz, GDCls) &: 8.59 (s, 1H, J = 7.4 Hz), 8.45 (d, 1H, J
=7.6Hz),8.26 (d, 1H, J = 8.3 Hz), 7.65 (t, 1H, J = 7.6 Hz), 6.54 (s, 1H),
6.50 (s, 1H), 6.44 (s, 1H, J = 8.2 Hz), 6.27 (t, 1H, J = 6.3 Hz), 4.19 (m,
2H), 3.48 (m, 2H), 3.09 (m, 2H), 2.57 (t, 2H, J = 7.2 Hz), 2.53 (s, 2H),
2.19 (s, 3H), 2.17 (s, 3H), 2.09 (s, 3H), 1.76 (m, 2H), 1.63 (s, 6H), 1.48
(m, 4H), 1.43-1.17 (br, 24H), 1.00 (t, 3H, J = 7.2 Hz), 0.90 (m, 3H). '3C
NMR (125 MHz, CDCl3) &: 174.7, 173.8, 164.4, 163.9, 149.7, 149.6,
138.4, 136.6, 134.0, 132.3, 132.0, 130.6, 129.3, 126.8, 124.2, 122.8,
122.3,119.9,109.3,102.6, 49.4, 46.0, 40.0, 39.5, 38.0, 34.7, 31.8, 31.5,
29.9, 29.2, 29.2, 29.2, 29.2, 29.1, 29.0, 28.9, 28.8, 28.7, 24.8, 24.2,
22.2,20.0, 19.6, 13.7, 13.5.

4.2.49. 2-(2-hydroxycarbonyl-1,1-dimethylethyl)-3,5-dimethylphenyl
stearate/Nap-NH, conjugate 8g

Starting from 250 mg (0.390 mmol) of active ester 7g, 260 mg
(0.330 mmol, 84%) of product 8g was obtained as a yellow solid.

'H NMR (500 MHz, CDCl3) &: 8.59 (s, 1H, J = 7.3 Hz), 8.44 (d, 1H, J
= 7.6 Hz), 8.25 (d, 1H, J = 8.2 Hz), 7.65 (t, 1H, J = 7.8 Hz), 7,06 (br,
1H), 6.54 (s, 1H), 6.50 (s, 1H), 6.45 (s, 1H, J = 8.4 Hz), 6.28 (t, 1H, J =
6.1 Hz), 4.19 (m, 2H), 3.47 (m, 2H), 3.09 (m, 2H), 2.57 (t, 2H, J = 7.2
Hz), 2.53 (s, 2H), 2.19 (s, 3H), 2.17 (s, 3H), 2.09 (s, 3H), 1.74 (m, 2H),
1.63 (s, 6H), 1.48 (m, 4H), 1.45-1.15 (br, 28H), 0.99 (t, 3H, J = 7.4 Hz),
0.90 (m, 3H). 3C NMR (125 MHz, CDCls) 5: 175.2, 174.2, 164.8, 164.3,
150.2, 150.0, 138.8, 137.1, 134.5, 132.7, 132.5, 131.1, 129.8, 127.3,
124.7,123.3, 122.8, 120.4, 109.8, 103.1, 49.9, 46.5, 40.4, 40.0, 38.5,
35.2, 32.3, 31.9, 30.4, 29.7, 29.67 29.7, 29.6, 29.4, 29.4, 29.2, 29.2,
25.3, 24.7, 22.7, 20.5, 20.1, 14.1, 13.9.

4.3. Microorganisms and growth conditions

The reference strains used in this study were: Candida albicans ATCC
10231, Candida glabrata DSM 11226, Candida krusei DSM 6128, Candida
parapsilosis DSM 5784, Candida guiliermondi DSM 11947, Candida famata
DSM 3428, Candida rugose DSM 2031, Candida pseudotropicalis KKP 324.
Strains were grown at 30 °C in YPD medium (2% glucose, 1% Yeast
Extract, and 1% Bacto Peptone) and stored on YPD agar plates
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Table 2
Retention times and MS peaks used to identify compounds by HPLC-MS analysis of samples collected from reaction mixtures during enzymatic cleavage of conjugates
6a-g.
digested conjugate 5-fluorocytosine byproduct C
Gradient profile rt (min) [M+H]" cale. [M+H]" meas. rt (min) [M+H]" cale. [M+H]" meas. rt (min) [M+H] ™ calc. [M+H]" meas.

6a I 17.6 376.2 376.0 1.5 130.0 129.9 20.5 205.1 205.1

6b I 28.3 460.3 460.1 1.6 129.9 24.3 205.0

6c I 29.8 488.3 488.1 1.7 129.9 24.3 205.0

6d I 31.3 516.3 516.2 1.7 129.9 24.3 205.0

6e I 32.0 544.2 544.3 1.7 129.9 24.2 204.9

6f 111 21.0 572.4 572.3 1.6 129.8 - -

6g 111 28.9 600.4 600.4 1.5 129.9 - -

containing 2% agar.

4.4. Determination of antifungal in vitro activity

The in vitro growth inhibitory activity of antifungals was quantified
by determination of MIC values by the serial two-fold dilution method,
using the 96-well microtiter plates, in RPMI-1640 medium w/o sodium
bicarbonate, with L-glutamine +2% glucose +3.45% MOPS, pH
adjusted to 7.0. Serial dilutions of compounds tested were prepared in
the 512-1 pg mL ™! range for conjugates testing and in the 64-0.125 pg
mL~! range for 5-FC testing. Conditions of the assay were the same as
outlined in the CLSI recommendations.

4.5. Hemolysis assay

Red blood cell concentrates were kindly provided by the Regional
Center for Blood Donation and Blood Treatment in Gdansk. The hemo-
lytic activity determination was carried out by the serial dilution
method. Briefly, human erythrocytes were suspended in saline to give a
suspension of 2 x 107 cells mL~! (hemocytometer count). The stock 1
mg mL ™! solutions of conjugates were prepared in DMSO and 50 pL
aliquots of serial two-fold dilutions were placed in Eppendorf tubes.
Tubes containing 50 pL of DMSO and 50 pL of 2% aqueous Triton X-100
solution were included as a negative and positive control, respectively.
To each tube, 950 pL of the erythrocyte suspension was added and mixed
by inversion to give the final concentrations of compounds tested in the
200-0.4 pg mL~" range. The samples were incubated at 37 °C for 30 min,
then were mixed by inversion and centrifuged (1700xg, 5 min, 4 °C).
The concentration of hemoglobin in supernatants obtained after the
centrifugation of erythrocytes suspension was determined by measuring
the absorbance at wavelength A = 540 nm (As4g ™). Absorbance of
the negative (Asqo "M5°) and the positive (A4 ¢Tn X~100) ¢ontrols was
also measured. The percent of hemolysis at a given compound concen-
tration/EH (%)/was calculated as follows:

EH (%) = (AS5P - ARG O)(ARG ™" X710 - ARS9)) x 100

The EHsp values for each compound were calculated with the
GraphPad Prism software as an interpolated concentration of com-
pound, for which the As4o value is exactly 50% of the As4p value
measured for the positive control sample.

4.6. Determination of esterase-driven cleavage

Enzymatic reaction. Stock 10 mM solutions of a given compound in
methanol were diluted 20-fold with distilled water. To a 10 mL of thus
obtained mixture, 12.5 units of pig liver esterase dissolved in a minimal
volume of water was added. The enzymatic reaction was performed at
the ambient temperature, with magnetic stirring. Samples of 1 mL were
collected 1, 15, 30, 45, 60, 90 and 120 min after enzyme addition. A
sample of the incubation mixture collected before enzyme addition was
used as a negative control. Each sample was then diluted 1:1 with
methanol, heated to 90 °C for 5 min to inactivate the enzyme, cooled to

12

ambient temperature and then subjected to HPLC-MS analysis.

HPLC analysis. The HPLC-DAD-MS system consisted of a liquid
chromatograph, degasser, a binary pump, an auto-sampler, which was
combined with an diode array detector (DAD) and MS detector with
electrospray source and quadrupole analyser (1260 Infinity II and 6470
Triple Quad LC/MS, Agilent Technologies). The MassHunter software
was used to control the LC system for data processing. Chromatographic
separation were performed on an Eclipse XDB-C18 column (150 mm x
4.6 mm, 5 um). For the separations, a gradient of mobile phase A (0.01%
HCOOH in H,0) and mobile phase B (MeOH) was used. Depending on
the substance (see Table above) one of the following gradient profiles
were used: I) 0 min - 5% mobile phase B, 24 min—-100% mobile phase B,
24.5 min-5% mobile phase B, 30 min-5% mobile phase B; II) 0 min - 5%
mobile phase B, 30 min-100% mobile phase B, 31 min-5% mobile phase
B, 36 min-5% mobile phase B; III) 0 min - 5% mobile phase B, 30
min-100% mobile phase B, 25 min-5% mobile phase B, 30 min-100%
mobile phase B; 31 min-5% mobile phase B; 36 min-5% mobile phase B.
For each separation, the flow rate was 1 mL min~}, the column tem-
perature was 20 °C, and the injection volume was 40 pL. The electro-
spray source operated in a positive mode. The MS data were collected in
a scan mode within the range 100-650 m/z, scan time of 2.36 cycles/s
and fragmentor at 135 V. The DAD data were collected at 4 = 254 nm.

For each separation, peaks of three compounds were identified: the
digested conjugate (6a-g), 5-fluorocytosine (5-FC) and the byproduct of
TML linker decomposition (C). Each compound for each chromatogram
had its identity confirmed by the analysis of MS spectra which were
collected during separation (Table 2).

4.7. Microscopic examination of conjugate uptake

Candida cells from the overnight culture in YPD medium were har-
vested, washed with distilled water and used for inoculation of RPMI-
1640 medium. The culture was grown at 30 °C with shaking from
ODggo = 0.1 to ODggo = 0.3. The cells were harvested by centrifugation
and immediately suspended in PBS to ODggo = 0.2. A conjugate con-
taining fluorescent probe (8a-g) was added to the final concentration of
50 pg mL~! and the cell suspension was incubated (30 °C, 150 rpm).
Samples of 2 mL were collected at zero time and at time intervals,
centrifuged and washed 4 times with PBS. After the final wash, the cells
were suspended in a small volume of PBS and immediately observed
using the confocal microscopy (63x magnification; ZEISS LSM T-PMT,
Magdeburg, Germany). The imaging conditions were as follows: exci-
tation 438 nm, emission 527 nm.
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