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Abstract

a-Glucosyl diacylglycerols oGlc-DAGs) play an important role in providing protiee
immunity againstStreptococcus pneumoniae infection through the engagement of the
Macrophage inducible C-type lectin (Mincle). Hereie efficiently synthesise@dGlc-DAGs
containing C12, C14, C16 and C18 acyl chains inepsand 44-47% overall yields, and
demonstrated that Mincle signaling was dependentlimd length using mMincle and
hMincle NFAT-GFP reporter cells. The greatest patiun of GFP in both cell types was
elicited by C14aGlc-DAG. Accordingly, C14Glc-DAG has potential to act as an adjuvant
to augment the immune response agampheumoniae antigens.

| ntroduction

Pneumococcal disease is an infection caused bygridu@-positive bacteri&treptococcus
pneumoniae. People can harbo@& pneumoniae in their nose and throat without becoming ill
(termed carriage), however infections with the baatcan lead to sinusitis, otitis media
and/or bronchitis, while lower airway infectionsndaad to pneumococcal pneumonia, which
can progress to invasive pneumococcal disease ,(IRBpticemia and meningitiS.
Pneumococcal infection is more frequently observedthe young and elderly, with
approximately 500,000 infants dying from the digeasnually, and with adults greater than
65 years of age being more likely to suffer fromn#icant morbidity and mortality resulting

from community-acquired pneumonia or pneumococaatdremia and meningitts:>*

Out of the >90 serotypes & pneumoniae known so far, approximately 23 are responsible
for more than 90% of pneumococcal diseases. The imagiently employed vaccine against
S pneumoniae is Pneumovax®, which is composed of capsular palgisarides purified
from the 23 clinically prevalent pneumococcal sgpes, while Prevnar®, a conjugate
vaccine containing purified polysaccharides of thiaically most prevalent pneumococcal
serotypes coupled to carrier proteins, provideshgathildren (<2 years) with more effective
protection againss. pneumoniae.”’ Vaccination has certainly decreased the incidericg
pneumoniae infection, although the efficacy of commerciallya#table vaccines and their
ability to generate herd immunity varies accordimgeographic location and age group. This
has been attributed to changes in the prevalertéyae of capsular polysaccharide antigens

found on differentS. pneumoniae strains,and also to the inability db pneumoniae-derived



polysaccharides, which behave as T-cell-independeatigens, to induce recall responses

following revaccination or infection®

Global efforts toward the development of more dffec pneumococcal vaccines include
increasing the repertoire db. pneumoniae-derived capsular polysaccharides used, or
incorporating pneumococcal proteins as antigérisThe use of adjuvants to enhance the
efficacy of the immune response to either prot@n-carbohydrate-basefl pneumoniae
antigens has also been deemed a promising strateagticularly as the engagement of
pattern recognition receptors (PRRs) on antigersgmiing cells (APCs) may augment
antibody boosting and memory responses to polysaicsh pneumococcal antigens. While
Toll-like receptor (TLR) agonists do not increasgilaody responses when co-administered
with polysaccharide antigen (though do if given esaV days after the antigetf)
Macrophage inducible C-Type Lectin (Mincle) agosjétsuch as trehalose dimycolate

(TDM) and trehalose dibehenate (TDB), show proritighis respect:’

In 2016, we determined thatglucosyl diacylglycerolsdGlc-DAGs, 1, Figure 1), a class of
glycolipid that we structurally elucidated in 20%%layed a key role in providing protective
immunity againsS. pneumoniae infection through engagement of MinéfeHere,aGlc-DAG
containing dipalmitoyl acyl chains was the major nble agonist isolated front
pneumoniae. Subsequent studies by Yamasaki and co-workers @sfirmed the role of
aGlc-DAGs in assisting with the suppression Sfeptococcus infection® Given the
potential of Mincle ligands to augment host immuynd S. pneumoniae, and the knowledge
that lipid length affects the immunostimulatory i@ty of other classes of Mincle
agonist:’*819202hye thus sought to synthesiglc-DAGs containing C1214), C14 (lb),
C16 (lc) and C18 1d) acyl chains so as to investigate their abilitysignal through murine
and human Mincle. The results from these findingsild then inform further studies into the

use ofaGlc-DAGs as adjuvants f@. pneumoniae vaccines.
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a,n=2(C12:0)
b, n=4(C14:0)

c,n=26(C16:0)
d, n=8(C18:0)

Figure 1. a-Glucosyl diacylglycerolsdGlc-DAGS)

Results and Discussion:

To synthesiseuGlc-DAGs la-d a retrosynthetic plan was proposed whereby thgetar
glycolipids could be obtained via esterification bé&nzyl protected D-a-glucosylsn-
glycerol 2 with carboxylic acids3a-d and subsequent hydrogenolysis of the benzyl groups
(Scheme 1). Benzyl-protected glucosylglycedlwould in turn be prepared via the
glucosylation of TMS-protected glucopyrano4é?® which is convertedin situ to the
corresponding glucosyl iodidé&? with commercially available isopropylidene-protette
glycerol 5, followed by protecting group manipulations. Thusile a change from TMS to
benzyl protecting groups is proposed in this retntdsetic plan to allow for the selective
removal of the isopropylidine group under acidicnditions, the glycosyl iodide
glycosylation methodology, as developed by Gervagit® provides excellenta-
selectivity when using glucose donors, and thusilshprovide an efficient synthetic route to

the target compounds.
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a,n=2(C12:0)
b, n=4(C14:0)

c,n=6(C16:0)
d, n=8(C18:0)
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Scheme 1. Retrosynthetic plan

With a retrosynthetic strategy in place, the sysithef TMS-protected glucose was
undertaken. Here, per-silylation ofglucose6 was achieved under the agency of TMSCI and
triethyl amine to produce 1,2,3,4,6-pe@drimethylsilyl-a-D-glucopyranosd in 98% yield
(Scheme 2§>?*Next, glucopyranosé was converted into the glucosyl iodidfesitu, with

the subsequent addition of isopropylidene-protegtgderol5, DIPEA and TBAI then
providing the TMS-protected glucoside.situ deprotection then yielded @-a-glucosylsn-
glycerol 7 in excellent yield (83%) and as only theanomer, as determined ByNMR

analysis whereby the anomeric center was obsetved 4.8 ppm withl; .= 3.7 Hz. Once
determined, the established procedure proved t@berobust with the glucosylation

reaction being undertaken on a gram scale withibettang a-selectivity or yield.
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Scheme 2. Synthesis 0&Glc-DAGs (la-d)

In optimising the glucosylation conditions it wasserved that reaction time and temperature
e22,23,24

influenceda:B-selectivity and product yields. As reported by ¥@grHagu insitu
formation of per©-TMS glucosyl iodide from glucopyranodavas normally undertaken at
room temperature in Gi&l, with a reaction time of 10 minutes before the addiof the
acceptor of choice, stirring for an additional 4&hdin situ removal of the TMS groups. In
our hands, when using glycefbas an acceptor, these conditions resulted in a sh¢8é%)
yield of 1-O-a-glucosylsn-glycerol 7 and goodx:3-selectivity (10:1). Cooling the reaction to
0 °C and a 20 min reaction time for formation of-@eTMS glucosyl iodide followed by
warming to room temperature for the glucosylatieaction led to improved:-selectivity
(70:1), however, the reaction yield remained mo(#3%). A longer (30 min) and warmer (O
°C —r.t.) protocol for formation of the p@-TMS glucosyl iodide prior to the addition of
glycerol5 at 0 °C with warming to room temperature furtheproved product yield (76%)
anda:B-selectivity (96:1), with the optimal product yigl@83%) and exclusive-selectivity
(>100:1,a:B) being obtained after formation of p@rAMS glucosyl iodide at 0 °C with
warming to room temperature over the course of 81 fallowed by the addition of glycerol
5 at room temperature with stirring for 48 h. In@ifcumstances, freshly prepared TMS-§

highly reactive and hygroscopic reagent, led téebgtroduct yields.



With 1-O-a-glucosylsn-glycerol 7 in hand, this was then subjected to benzyl pritecit

the 2-, 3-, 4- and 6-positions via reaction witinbg bromide in the presence of sodium
hydride, followed by isopropylidene deprotectiordanthe agency of acetic acid and water
(4:1) to give diol2 in 74% vyield over the two steps. EsterificatiorRafith the corresponding
commercially available carboxylic aciBa-d was then performed in the presence of EDCI
and DMAP to give benzyl protected glycolipi8s-d in 82-85% yield.The HMBC between
the carbonyl carbons (C11 and C11') and the pratbgb/cerol (H-8 and H-9a+b) confirmed
the installation of two lipids at the desired pisis. Finally, the benzyl protecting groups on
8a-d were removed under the agency of Pearlman’s catahgsH to give the targeiGlc-
DAGs 1a-d in excellent yields (89-91%). Thus, in sum, thealtsyntheses afGlc-DAGs la-

g were achieved in 7 steps and 44-47% overall ylefccompound®a-d, only aGlc-DAG

2d has previously been synthesized in 5 steps andy@&#from 1O-p-nitrobenzoyl-
2,3,4,6-tetrad-benzylo-D-glucopyranose, with the later prepared in 4 steps glucose®

With the glycolipids in hand, the ability of thegealogues to signal through murine Mincle
(mMincle) was assessed usinglcDAG-coated plates and NFAT-GFP reporter cglfs.
Here, Mincle signalling would be monitored by thepression of GFP, as detected by flow
cytometry, with TDB as the positive control and FaRly as the negative control.
Previously, mMincle agonist studies have reveabad increasing lipid length typically leads
to better Mincle signalling®?! In our studies, all compounds signaled through nuiéi
(Figure 2), however, the optimum lipid length fomMincle signalling byuGlc-DAGs

centered around glycolipids containing C14 acyilimharl his enhanced Mincle signaling was
observed byGIc-DAG 1b at both concentrations of glycolipid tested (1 dnadnol/well),
with a greater level of GFP being produced at igadr concentration afGlc-DAG 1b.

This concentration dependence was less pronouncede other glycolipids, and indeed for
aGlc-DAG 1d, a higher concentration of glycolipid resulteddgcreased GFP production,

which may indicate that the level of coating hasched saturatiof?.



mMincle

80=-
|
T 1 nmol/well

- 1 4 nmol/well
& 607 B FcRy
o =1 TDM (1 nmol/well)
(ID 40=-
-
h
= 20

0- 1 |Iil La |

A\ )} ) N
. @Q‘ '1.(& R (;o 6(\0 . (\6 3
o o o o

Figure 2. NFAT-GFP 2B4 reporter cells expressing mMincle Rfscor FCcR-only were
stimulated usingiGIcDAG-coated plates (1 nmol/well or 4 nmol/weldrf24 h. The cells
were then harvested and examined for NFAT-GFP esr. Data reported is representative
of three independent experiments performed in daf@i (mean + SEM).

While there is a high degree of homology betweenimeuand human Mincl& species-
specific activity has been observed for selectselasof Mincle ligand¥* Accordingly, we
also sought to explore the ability afclc-DAGs la-d to signal through hMincle using
glycolipid concentrations of 0.1 nmol/well and 1 elfwell (Figure 3). In agreement with our
murine data, albGlc-DAGs signaled through hMincle, with CtIc-DAG (1b) eliciting
the most potent response. In general, an increa$ipid length has been associated with
increased hMincle signallin§,although in a recent study by Evans and co-workérigh
investigated the effect of the lipid length @fbranched trehalose diesters on mMincle and
hMincle agonist activity, those compounds contajnotain lengths of 5-14 carbons led to
greater cytokine production by HEK cells transfdcteith hMincle than analogues
containing lipid chains of longer or shorter lengthHowever, Evans and co-workers
observed a species-specific response, with lomgieislleading to enhanced mMincle agonist
activity,?* while we observed similar relative signalling capas by both mMincle and
hMincle reporter cells following stimulation withé aGlc-DAGs.
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Figure 3. NFAT-GFP 2B4 reporter cells expressing hMincle Rf;cor FcR-only were
stimulated usingtGIcDAG-coated plates (0.1 nmol/well or 1 nmol/wdty 18 h. The cells
were then harvested and examined for NFAT-GFP espe. Data reported is a
representative of two independent experiments padd in duplicate (mean £ SEM).

Thus, in summary, we have demonstrated that @3k%-DAG 1b contains the optimum
glycolipid length for murine and human Mincle siing and is thus our leadGlc-DAG
agonist. Moreover, the synthetic route is efficiamd the glucosylation reaction can be
performed on the gram scale without affecting theddyor a:(3-selectivity. Further studies
into the potential ofaGlc-DAG 1b to augment the immune response against capsular

polysaccharide antigens froBhpneumoniae will be investigated in due course.

Conclusions

In conclusion we developed an efficient 7-step eolar the synthesis aiGlc-DAGs and

determined that:Glc-DAGs 1a-d signal through both murine and human Mincle. Mencl
signaling was dependent on lipid length, with theagest production of GFP by the NFAT-
GFP reporter cells being elicited b$lc-DAG 2b, which contains C14 acyl chains, rather

than those derivatives containing longer or shoated chains. Given the essential role of



aGlc-DAGs in providing Mincle-mediated protective nminity againstS. pneumoniae
infection, aGlc-DAG 2b thus shows promise as an adjuvant to enhance intynagainsts.

pneumoniae antigens.

Experimental

Chemistry General. All reactions were performed under an argon atmesp unless stated
otherwise. Prior to use the following solvents weélistilled: toluene (ROMIL), acetone
(Fisher Scientific), ethyl acetate (Fisher Sciectifand petroleum ether (Merck), DCM
(Fisher Chemicals), methanol (Fisher Scientifi@utic acid (Fisher Scientific), palmitic acid
(Fulka), myristic acid (BDH), stearic acid (Fish&cientific), b-glucose (Applichem),
diisopropylethylamine  (Sigma  Aldich), trimethyldily chloride (Sigma Aldrich),
hexamethyldisilane (BDH), iodine (Univar), Mg@Pure Science), NaCl (Chem Solute),
Et,O (LabServ), DMAP (Lab Supply), EDCI (Chem Impea}etic acid (Scharlau), &
(Sigma), NaHC® (Pure Science), KMnp (AnalR), CDC}{ (Aldrich), CD;OD (Apollo
Scientific), GDsN (Apollo Scientific), and Dowex 50WX8-200, wereegs as received.
Reactions were monitored by TLC analysis by dippmd0% HSO, in EtOH followed by
charring or dipping in a solution of KMn{0.05 M), KCO; (0.4 M) and NaOH (0.06%) in
water. Column chromatography was performed usirmg Baience silica gel (40-63 um). All
solvents were removed by evaporation under redpoegskure. High resolution mass spectra
were recorded on an Agilent 6530 Q-TOF mass speetier utilising a JetStredfh electro-
spray ionisation (ESI) source in positive or negatnode. Optical rotations were recorded
on an Autopol Il (Rudolph Research Analytical) 85m (sodium D-line). Infrared (IR)
spectra were recorded as thin films using a BruRatinum-ATR spectrometer and are
reported in wave numbers (€ Nuclear magnetic resonance spectra were obtain2@ °C

in CDChk, CD;OD or GDsN using a Varian INOVA operating at 500 MHz. Cheatishifts
are given in ppmd| relative to the solvent residual peak. NMR pesgignments were made
using COSY, HSQC, and HMBC 2D experiments.

Compound data

1,2,3,4,6-Penta-O-trimethylsilyl-D-glucose (4). D-Glucose (2.0 g, 0.011 mol) was co-
evaporated with DMF (3 x 25 mL) and then suspendetty DMF (50 mL). E4N (8.6 mL,

10



0.061 mol) was added and the resulting solution ezaded to 0 °C before TMSCI (1.10 g,
3.96 mmol) was added. The mixture was stirred fopdrs at r.t., after which point hexanes
(100 mL) and crushed ice (ca. 50 mL) were adde& ddueous layer was extracted with
hexane (3 x 25 mL) and the combined organic layense washed with water (2 x 50 mL)
and brine (3 x 50 mL), dried over Mg®diltered, and concentratad vacuo to give the

titled compoundt as a colorless oil. The data obtained matched¢patrted in literaturé®

3-O-(a-D-Glucopyranosyl)-1,2-O-isopropylidene-sn-glycerol (7). TBAI (550 mg, 1.52
mmol), §-1,2-O-isopropylideneglycerol (132 mg, 1.0 mmol) and DAPE.40 mL, 2.02
mmol) were added to an oven-dried flask contairdntivated 4 A molecular sieves in dry
CH.CI, (7 mL) and the solution was stirred at r.t. for i@ih. TMS-protected-glucose4
(550 mg, 1.01 mmol) was azeotroped with anhydroligehe (2 x 5 mL) and then dissolved
in dry CHCI, (2 mL) and cooled to 0 °C. Freshly prepared TM&L4 mL, 1.1 mmol),
which was generated by refluxing iodine (2.2 g, 8&imol) over dry distilled
hexamethyldisilane (2.0 mL, 9.8 mmol) for 30 mirautéollowed by distillation, was
transferred by syringe into the flask containing S4drotected glucose. The ice bath was then
removed and the solution was stirred at r.t. fon80, after which time then situ generated
TMS-glucosyl iodide was cannulated into the acceffésk and the resulting solution stirred
for 48 hours at r.t. The reaction mixture was thkered to remove the molecular sieves, and
the flask was rinsed with hexane:EtOAc (1:1, 5 mIhe resulting solution was cooled to 0
°C and TBAI removed by filtration. The solvent weaencentratedn vacuo and the residue
was dissolved in MeOH (5 mL). Dowex/H300 mgs) and the resulting suspension stirred at
r.t. until no TMS protected sugar was observed b§ 19:1, PE:EtOAc, v/v). The suspension
was then filtered to remove the resin, neutralisgthe addition of DIPEA (pH = 7) and then
concentratedn vacuo to give a yellow oil. The product was purified ngisilica gel flash
column chromatography (EtOAc to EtOAc/MeOH, 9:M)uwb give the title compoundas a
colorless oil (247 mg, 0.84 mmol, 83% yield oveotsteps). R= 0.30 (EtOAc/MeOH, 4:1,
vIv); [a]3*® = +58 (c = 1, ChCLy); IR (film) = 3385, 2495, 1647, 1450, 1377, 121354,
1115, 1029, 971, 834, 463 m'H NMR (500 MHz, CROD) 6 4.83 (d,J1» = 3.7 Hz, 1H,
H-1), 4.60 (s, 2H, OH), 4.36 (gs,7 = Js o = 5.91, 1H, H-8), 4.10 (ddpa,op= 8.31,J9a 5= 6.53
Hz, 1H, H-9a), 3.81 (ddlsaep= 11.9 Hz Jsa5= 2.4 Hz, 1H, H-6a), 3.77 (ddgp 0a= 6.64 Hz,
Jobg = 2.22 Hz, 1H, H-9b), 3.76-3.74 (m, 1H, H-7b), B(6 Jsaep= Jeos = 5.9 Hz, 1H, H-
6b), 3.64 (tJs2=J34= 8.8 Hz, 1H, H-3), 3.62-3.57 (m, 1H, H-5), 3.81H,J72,7b= 10.4,J7a8

= 6.2 Hz, 1H, H-7a), 3.39-3.37 (m, 1H, H-2), 3.28}{4 = J45= 9.3 Hz, 1H, H-4), 1.41 (s,
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3H, H-1"), 1.35 (s, 3H, H-1'}3C NMR (125 MHz, CROD) 109.25 (C-2"), 99.07 (C-1), 74.62
(C-8), 73.67 (C-3), 72.44 (C-5), 72.22 (C-2), 70(824), 68.59 (C-7), 66.24 (C-9), 61.24 (C-
6), 25.64 (C-1'), 24.24 (C-1); HRMS (ESI) m/z cdéted for [GoHxNaQy)*: 317.1206,
found 317.1229.

3-0-(2,3,4,6-Tetra-O-benzyl-a-D-glucopyr anosyl)-sn-glycer ol (2. 3-O-(a-D-
Glucopyranosyl)-1,2>-isopropylidenesn-glycerol 7 (416 mg, 1.41 mmol) was co-
evaporated with DMF (3 x 5 mL), suspended in dry {2 mL) and then BnBr (1.0 mL,
8.48 mmol) was added to the reaction mixture. Téwilting solution was cooled to 0 °C,
NaH [201 mg (60% suspension in mineral oil, 8.48at)jrwas added, and then the reaction
was allowed to warm to r.t. After stirring for 6 Ui, the reaction was quenched with
methanol (2 mL), concentrated vacuo, re-dissolved in RO (10 mL), washed with water
(10 mL) and brine (10 mL), dried over MgaQiltered, and concentrated under reduced
pressure. The resulting residue was purified bgasgel flash column chromatography (PE to
PE/EtOAc, 8:1, viv) to give 1,0-isopropylidene-39-(2,3,4,6-tetra@-benzylu-D-
glucopyranosylen-glycerol as a colorless oil (641 mg, 1.05 mmol%j4 R = 0.35
(PE/EtOAC, 4:1, vIV)j[a]Y”7 = +32 (c = 1, CHCIy); IR (film) = 3029, 2984, 1496, 1379,
1209, 1155, 1027, 910, 796, 605, 515, 405 ctii NMR (500 MHz, CDC)) § 7.42—7.24
(m, 18H,CHarom), 7.18-7.11 (dl = 7.1 Hz, 2H, CHarom), 5.01 (&= 11.8 Hz, 1H, CH
3-O-Bn), 4.90-4.87 (m, 2H, CH4-O-Bn, H-1), 4.84 (dJ. = 11.8 Hz, 1H, CH 3-O-Bn),
4.80 (d,Jap=11.9 Hz, 1H, CH2-O-Bn), 4.68 (dJ.p= 12.1 Hz, 1H, CkK 2-O-Bn), 4.63 (d,
Jap=12.2 Hz, 1H, CH6-O-Bn), 4.52-4.46 (m, 2H, CG}6-O-Bn, CH, 4-O-Bn), 4.38 (pJ7 s
=Jgo= 6.2 Hz, 1H, H-8), 4.12-4.06 @5 = 7.6 Hz, 1H, H-9a), 3.99 (§32 = J34 = 9.3 Hz,
1H, H-3), 3.85-3.74 (m, 3H, H-5, H-6a, H-9b), 3.8%2 (m, 3H, H-4, H-7a, H-6b), 3.61-
3.56 (m, 2H, H-2, H-7b), 1.45 (s, 3H, H-1"), 1.39 3H, H-1");"*C NMR (125 MHz, CDG))

6 138.89 (C, 3-O-Bn), 138.33 (€ 4-O-Bn), 138.30 (€ 2-O-Bn), 137.95 (¢ 6-O-Bn),
128.51, 128.45, 128.43, 128.09, 128.01, 127.98,9827127.76, 127.65 (CHarom), 109.50
(C-2, 97.56 (C-8), 81.99 (C-3), 80.04 (C-2), B/(€-4), 75.76 (CH 3-O-Bn), 75.14 (CH,
4-0O-Bn), 74.65 (C-9), 73.54 (CH2-O-Bn), 73.16 (CH, 6-O-Bn), 70.41 (C-5), 69.09 (C-7),
68.48 (C-6), 67.10 (C-9), 26.91 (C-1", 25.53 (§-1'HRMS (ESI) m/z calculated for
[C4oHsoNOg]™: 672.3531, found 672.3572. A solution of Ddsopropylidene-39-(2,3,4,6-
tetraO-benzylwo-D-glucopyranosylsn-glycerol in AcOH:HO (10 mL, 4:1, v/v) was heated
to 80 °C. After 1 hour, the reaction mixture wasi@entratedn vacuo and the resulting

residue was purified using silica gel flash coluommomatography (PE/EtOAc, 10:1-2:1, v/v)

12



to give the title compoun@ as a colorless oil (599 mg, 1.046 mmagliant.). Rf = 0.4
(PE/EtOAC, 1:1, viv)[a]3'® = +36 (c = 1, CKCLy); IR (film) = 3363, 2918, 1453, 1379,
1259, 1155, 1054, 838, 734, 605, 433'ctH NMR (500 MHz, CDCJ) & 7.41-7.22 (m,
15H, CHarom), 7.17-7.10 (m, 2H, CHarom), 4.95Jd,= 10.9 Hz, 1H, CH3-O-Bn), 4.85
(d, Jap = 11.3 Hz, 1H, CH3-0-Bn), 4.84-4.79 (m, 2H, CH+-O-Bn, CH, 2-0-Bn), 4.73 (d,
Ji2= 3.7 Hz, 1H, H-1), 4.65 (dap= 11.9 Hz, 1H, CKH2-0-Bn), 4.60 (dJa = 12.1 Hz, 1H,
CH, 6-0-Bn), 4.50—4.45 (m, 2H, GH4-O-Bn, CH, 6-0-Bn), 3.97 (tJ23= Js4= 9.3 Hz, 1H,
H-3), 3.89-3.82 (m, 2H, H-5, H-8), 3.80 (dBan= 10.4 Hz,J7a5= 3.5 Hz, 1H, 7a), 3.66—
3.61 (m, 3H, H-9a,b, H-6a), 3.60-3.56 (m, 2H, HBk2), 3.46 (ddJ7ap= 10.5 Hz,J7pg =
6.8 Hz, 1H, H-7b)**C NMR (125 MHz, CDGJ) § 138.72 (G, 3-O-Bn), 138.16 (¢ 4-O-Bn),
137.93 (G, 2-O-Bn), 137.78 (G 6-0-Bn), 128.70, 128.55, 128.53, 128.52, 128.29, 18.2
128.18, 128.12, 128.02, 128.00, 127.93, 127.88,782(CHarom), 98.62 (C-1), 82.18 (C-3),
80.12 (C-2), 77.89 (C-4), 79.95 (GHB-O-Bn), 75.20 (CH, 4-0-Bn), 73.81 (CH, 2-0-Bn),
73.64 (CH, 6-O-Bn), 71.70 (C-7), 70.63 (CHC-8), 70.38 (C-5), 68.53 (C-9), 63.79 (C-6);
HRMS (ESI) m/z calculated for ggH46NOg]*: 632.3217, found 632.3264.

4.1.2 General esterification procedure: 3-O-(2,3,4,6-Tetra@-benzylu-D-glucopyranosyl)-
sn-glycerol 2 (1.0 mmol, 1 equiv.) and the appropriate carboxgtied (4.4 mmol, 4 equiv.)
were co-evaporated together with dry toluene, gespended in dry toluene (5 mL). To the
reaction mixture, EDCI (6.6 mmol, 6.6 equiv.) anBP (1 mmol, 1 equiv.) were added
and the resulting suspension was heated t€7@r 12 h. The reaction was cooled to r.t and
diluted with EtO (5 mL). The organic layer was then washed witkewg mL), NaHCQ (5
mL), and brine (5 mL). The combined aqueous phasae re-extracted with ED (5 mL)
and the combined organic phases were dried withycanhs MgSQ, filtered, and
concentratedn vacuo. The product was purified using gradient silicd-§ash column
chromatography (PE to PE:EtOAc, 9viy).

1,2-di-O-Dodecanoyl-3-0-(2,3,4,6-tetr a-O-benzyl-a-D-glucopyr anosyl)-sn-glycerol  (8a).
By subjecting dioR (110 mg, 0.179 mmol), lauric acgh (137 mg, 0.79mmol), EDCI (193
mg, 1.18 mmol) and DMAP (12.4 m@,18 mmol) to the general esterification procedtive,
title compound8a was obtained as colorless oil (143 mg, 0.146 mréa%). R = 0.55
(PE/EtOAC, 4:1, viv)[a]3>® = +24 (c = 1, CECl,); IR (film) = 2922, 2852, 1740, 1697,
1465, 1234, 1028, 907, 733, 563, 435’ NMR (500 MHz, CDCJ) 6 7.31-7.16 (m,
17H, CHarom), 7.09-7.05 (m, 2H, CHarom), 5.19J,= Js o = 5.3 Hz, 1H, H-8), 4.90 (d,
Jap=10.8 Hz, 1H, CH3-O-Bn), 4.79-4.67 (m, 4H, H-1, G8-O-Bn, CHa 40-Bn, CH, 2-
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O-Bn), 4.60-4.51 (m, 2H, CH6-0-Bn, CH, 2-0-Bn), 4.41-4.38 (m, 2H, GH6-O-Bn, CH,
4-0-Bn), 4.35 (ddJoap= 11.9 Hz,Joag= 3.5 Hz, 2H, H-9a), 4.13 (ddgap= 11.5 Hz,Joag=
5.7 Hz, 1H, H-9b), 3.88 (b 3=J34= 9.0 Hz, 1H, H-3), 3.71-3.62 (m, 3H, H-7a, H-56H),
3.61-3.53 (m, 2H, H-4, H-6b), 3.52-3.47 (m, 2H, b}-A-2), 2.25-2.18 (m, 4H, H-11, H-
11", 1.56-1.49 (m, 4H, H-12, H-12"), 1.27-1.14 @6H, H-13-20, H-13-H20"), 0.81 (425

= Jo425= 6.8 Hz, 6H, H-21, H-21)**C NMR (125 MHz, CDGJ) 5 173.53 (C-10'), 173.19
(C-10), 138.92 (G 3-O-Bn), 138.42 (G 4-O-Bn), 138.38 (¢, 2-0-Bn), 137.99 (G 6-O-Bn),
128.60, 128.52, 128.49, 128.09, 128.00, 127.97.8527127.81, 127.72 (CHarom), 97.89 (C-
1), 81.95 (C-3), 80.17 (C-2), 77.60 (C-4), 75.8H{C3-0-Bn), 75.20 (CH, 4-O-Bn), 73.65
(CHg, 2-0-Bn), 73.26 (CH, 6-O-Bn), 70.69 (C-5), 69.98 (C-8), 68.47 (C-6), 66(&%7),
62.62 (C-9), 34.43 (C-11), 34.26 (C-11"), 32.062-C-20'), 29.79, 29.78, 29.74, 29.65,
29.58, 29.50, 29.46, 29.39, 29.27, 29.21 (C-14a94-19"), 25.06 (C-12), 25.04 (C-12Y),
22.83 (C-13, C-13), 14.279 (C-21), 14.27 (C-2BRMS (ESI) m/z calculated for
[Ce1HaoNO1q] "1 996.6559, found 996.6560.

1,2-Di-O-tetradecanoyl-3-0O-(2,3,4,6-tetr a-O-benzyl-a-D-glucopyranosyl)-sn-glycer ol

(8b). By subjecting diol2 (110 mg, 0.179 mmol), myristic acb (180 mg, 0.79mmol),
EDCI (193 mg, 1.18 mmol) and DMAP (12.4 nfg179 mmol) to the general esterification
procedure, the title compouiB was obtained as a colorless oil (157 mg, 0.152 m&&i).

R = 0.6 (PE/EtOAC, 4:1, viv)ia]3>® = +26 (c = 1, CKCLy); IR (film) = 2922, 2852, 1740,
1696, 1419, 1246, 1155, 1070, 733, 557, 414:ctd NMR (500 MHz, CDCY)  7.37—7.20
(m, 17H, CHarom), 7.15-7.09 (m, 2H, CHarom), 5243 s = Js o= 5.6 Hz, 1H, H-8), 4.94
(d, Jap=11.2 Hz, 1H, CH3-O-Bn), 4.84-4.72 (m, 4H, H-1, GI8-O-Bn, CH, 4-O-Bn, CH,
2-0-Bn), 4.63-4.56 (m, 2H, CH6-O-Bn, CH, 2-O-Bn), 4.41-4.38 (m, 2H, GH6-O-Bn,
CH, 4-O-Bn), 4.40 (ddJoap= 11.3 Hz,Jgas= 3.5 Hz, 2H, H-9a), 4.18 (ddgap= 11.5 Hz,
Joag= 3.7 Hz, 1H, H-9b), 3.93 (§23=J34= 9.7 Hz, 1H, H-3), 3.77-3.68 (m, 3H, H-7a, H-5,
H-6a), 3.66-3.58 (m, 2H, H-4, H-6b), 3.58-3.52 @H, H-7b, H-2), 2.33-2.21 (m, 4H, H-
11, H-11"), 1.62-1.54 (m, 4H, H-12, H-12"), 1.34@(m, 48H, H-13-22, H-13'-H22"), 0.87
(t, J2425= Jos 25= 6.8 Hz, 6H, H-23, H-23)*C NMR (125 MHz, CDGJ) 6 173.50 (C-10),
173.16 (C-10), 138.93 {C3-O-Bn), 138.43 (€ 4-0-Bn), 138.39 (¢ 2-O-Bn), 138.00 (¢
6-O-Bn), 128.60, 128.57, 128.51, 128.48, 128.09, 128127.99, 127.97, 127.85, 127.80,
127.71 (CHarom), 97.89 (C-1), 81.95 (C-3), 80.12jC77.60 (C-4), 75.83 (C13-O-Bn),
75.19 (CH, 4-O-Bn), 73.65 (CH, 2-O-Bn), 73.26 (CH, 6-O-Bn), 70.69 (C-5), 69.98 (C-8),
68.48 (C-6), 66.54 (C-7), 62.62 (C-9), 34.43 (C;133.26 (C-11", 32.07 (C-22, C-22),
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29.85, 29.83, 29.80, 29.66, 29.51, 29.46, 29.302729C-14-21, C14'-21"), 25.06 (C-12),
25.04 (C-12'), 22.84 (C-13, C-13"), 14.27 (C-232%) HRMS (ESI)m/z calculated for
[CesHogNO1g " 1052.7185, found 1052.7170.

1,2-di-O-Hexadecanoyl-3-0O-(2,3,4,6-tetr a-O-benzyl-a-D-glucopyr anosyl)-sn-glycer ol

(8c). By subjecting dioR (110 mg, 0.18 mmol), palmitic acBt (202 mg, 0.78nmol), EDCI
(193 mg, 1.18 mmol) and DMAP (12.4 m@,18 mmol) to the general esterification
procedure, the title compour8t was obtained as a white solid (166 mg, 0.15 mmafs)8
Rt = 0.6 (PE/EtOAC, 4:1, vIv)ja]3®® = +30 (c = 1, ChKCly); IR (film) = 2922, 2835, 1740,
1735, 1465, 1363, 1241, 1207, 1157, 1089, 10718,1024, 696 cil;, 'H NMR (500 MHz,
CDCls) § 7.33-7.17 (m, 17H, CHarom), 7.09—7.05 (m, 2H, @9 5.19 (p,);5=Jgo = 5.4
Hz, 1H, H-8), 4.90 (dJap = 10.8 Hz, 1H, CH 3-O-Bn), 4.79-4.67 (m, 4H, H-1, G}8-O-
Bn, CH, 4-O-Bn, CH, 2-O-Bn), 4.60-4.51 (m, 2H, Ct6-O-Bn, CH, 2-O-Bn), 4.41-4.38 (m,
2H, CH, 6-0-Bn, CH, 4-0-Bn), 4.35 (ddJoap= 11.3 Hz,Jgas= 3.5 Hz, 2H, H-9a), 4.13 (dd,
Joap= 11.5 Hz Joag= 3.7 Hz, 1H, H-9b), 3.88 (823=Js4 = 9.3 Hz, 1H, H-3), 3.73-3.63 (m,
3H, H-7a, H-5, H-6a), 3.61-3.53 (m, 2H, H-4, H-68)52-3.47 (m, 2H, H-7b, H-2), 2.24—
2.17 (m, 4H, H-11, H-11", 1.57-1.49 (m, 4H, H-H212"), 1.28-1.06 (m, 47H, H-13-24, H-
13'-H24"), 0.83 (tJ2425= Jos 25= 6.8 Hz, 6H, H-25, H-25)**C NMR (125 MHz, CDGCJ) &
173.49 (C-10"), 173.16 (C-10), 138.93i,(G-0O-Bn), 138.43 (¢ 4-O-Bn), 138.39 (¢ 2-O-
Bn), 138.00 (C 6-O-Bn), 128.60, 128.51, 128.48, 128.08, 128.02, 127127.97, 127.84,
127.80, 127.71 (CHarom), 97.88 (C-1), 81.95 (C88),19 (C-2), 77.60 (C-4), 75.82 (G}8-
O-Bn), 75.19 (CH, 4-O-Bn), 73.65 (CH, 2-O-Bn), 73.26 (CH, 6-O-Bn), 70.69 (C-5), 69.98
(C-8), 68.49 (C-6), 66.54 (C-7), 62.62 (C-9), 34(€311), 34.26 (C-11"), 32.07 (C-24, C-
24", 29.85, 29.83, 29.80, 29.66, 29.51, 29.48@%R9.27 (C-14-23, C14'-23"), 25.06 (C-12),
25.04 (C-12"), 22.84 (C-13, C-13"), 14.27 (C-252%) HRMS (ESI)nvVz calculated for
[CooH10eNO1g]": 1108.7811, found 1108.78109.

1,2-di-O-Octadecanoyl-3-0-(2,3,4,6-tetr a-O-benzyl-a-D-glucopyranosyl)-sn-glycer ol

(8d). By subjecting dioP (110 mg, 0.179 mmol), stearic add (224 mg, 0.79nmol), EDCI
(192.6 mg, 1.18 mmol) and DMAP (12.4 m@,18 mmol) to the general esterification
procedure, the title compoud was obtained as a white solid (174 mg, 0.150 mB%sp).

R; = 0.6 (PE/EtOAc, 4:1, viv)ja]y’7 = +32 (c = 1, CHG); IR (film) = 3030, 2921, 1740,
1701, 1696, 1559, 1453, 1359, 1207, 1157, 910, 883, 526, 462 ciy *H NMR (500
MHz, CDCk) 6 7.30-7.17 (m, 17H, CHarom), 7.08 (m, 2H, CHaro®),7 (p,J7s = Jso =
5.4 Hz, 1H, H-8), 4.88 (dl., = 10.8 Hz, 1H, CK3-O-Bn), 4.79 —-4.67 (m, 4H, H-1, GI8-
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O-Bn, CH, 4-0-Bn, CH, 2-0-Bn), 4.60—4.50 (m, 2H, C+6-O-Bn, CH, 2-O-Bn), 4.41-4.38
(m, 2H, CH, 6-O-Bn, CH, 4-O-Bn), 4.35 (ddJoap= 11.3 HzJeas = 3.5 Hz, 2H, H-9a), 4.13
(dd, Joap= 11.5 Hz,Joas= 3.7 Hz, 1H, H-9b), 3.88 (fl3 = Js4 = 9.3 Hz, 1H, H-3), 3.70—
3.62 (m, 3H, H-7a, H-5, H-6a), 3.61-3.53 (m, 2H4HH-6b), 3.50 (M, 2H, H-7b, H-2),
2.23-2.17 (M, 4H, H-11, H-11"), 1.56-1.49 (m, 4H12J H-12"), 1.28-1.06 (m, 56H, H-13-
26, H-13-H26"), 0.83 (t)2425= Joa25= 6.8 Hz, 6H, H-27, H-27)C NMR (125 MHz,
CDCly) & 173.52 (C-10"), 173.19 (C-10), 138.96/,(G-0-Bn), 138.46 (G 4-O-Bn), 138.42
(Ci, 2-0-Bn), 138.03 (G 6-O-Bn), 128.62, 128.54, 128.51, 128.11, 128.04, 127127.99,
127.87, 127.83, 127.74 (CHarom), 97.91 (C-1), 81®8), 80.22 (C-2), 77.63 (C-4), 75.85
(CH,, 3-0-Bn), 75.22 (CH, 4-O-Bn), 73.68 (CH, 2-0-Bn), 73.28 (CH, 6-0-Bn), 70.72 (C-
5), 70.01 (C-8), 68.52 (C-6), 66.57 (C-7), 62.649)C34.46 (C-11), 34.29 (C-11'), 32.10 (C-
26, C-26"), 29.88, 29.86, 29.83, 29.69, 29.54, 2929.33, 29.30 (C-14-25, C14'-25'), 25.08
(C-12), 25.07 (C-12'), 22.87 (C-13, C-13"), 14.8827, C-27); HRMS (ESIz calculated
for [C7aH124NO1g ": 1164.8437, found 1164.8438.

413 General debenzylation procedure: To a solution of benzyl-protected
glucosyldiacylglycerides3a-d dissolved in EtOH:EtOAc (5 mL, 1:1,v/v) was added
Pd(OH)/C. H, gas was allowed to bubble through the reactiorturexfor 18 hours, at which
point the suspension was diluted with hot pyridifte mL), filtered over celite, and
concentratedn vacuo. The product was purified using gradient silicd fiash column

chromatography (DCM to DCM:MeOH, 9:1yv).

1,2-Di-O-dodecanoyl-3-O-a-D-glucopyranosyl-sn-glycerol ~ (1a). Benzyl protected
glucosyldiacylglyceride8a (90 mg, 0.091 mmol) and Pd(O}J (70 mg) were subjected to
the conditions described in the general procedare debenzylation to give the title
compoundla as a white solid (51 mg, 0.082 mmol, 90%).=R0.75 (DCM/MeoH, 1.5:8.5,
vIV); [a]p®7 = +42 (c = 1, @HsN); IR (film) = 3381, 2918, 1648, 1537, 1302, 1230,0,
966, 824, 587, 529 c¢m*H NMR (500 MHz, CDCJ) 5.67 (p,J = 5.7 Hz, 1H, H-8), 5.39 (d,
Ji12=3.6 Hz, 1H, H-1), 4.76 (ddgap= 11.9 HzJoas= 3.4 Hz, 1H, 9a), 4.62 (Jp3=J34=
9.2 Hz, 1H, H-3), 4.57-4.50 (m, 2H, H-7a, H-6a%44-4.37 (m, 2H, H-5, H-6b), 4.32-4.23
(m, 2H, H-7a, H-4), 4.18 (ddy3 = 9.6 Hz,J; , = 3.7 Hz, 1H, H-2), 3.95 (ddyap= 10.7 Hz,
Jbs = 5.5 Hz, 1H, H-7b), 2.46-2.39 (m, 4H, H-11, H11)73-1.63 (m, 4H, H-12, H-12"),
1.37-1.18 (m, 36H, H-13-22, H-13'-22"), 0.88Xk 22 = Jo3.22 = 6.9 Hz, 6H, H-23, H-23’);
13C NMR (125 MHz, CDG) §173.78 (C10"), 173.60 (C10), 101.43 (C-1), 75.78)C75.17
(C-5), 74.21 (C-2), 72.52 (C-4), 71.16 (C-8), 66(57), 63.41(C-9), 63.24 (C-6), 34.92
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(C11), 34.70 (C-11'), 32.57 (C20, C20"), 30.3733030.24, 30.07, 29.83 (C-14-19, C14'-C-
19", 25.70 (C12, C12'), 23.39 (C-13, C13'), 14C#L1, C-21)HRMS (ESI)mVz calculated
for [CasHeNaOyg": 641.4235, found 641.4230.

1,2-Di-O-tetradecanoyl-3-O-a-D-glucopyranosyl-sn-glycerol  (1b). Benzyl protected
glucosyldiacylglyceride8b (150 mg, 0.144 mmol) and Pd(OH} (86 mg) were subjected to
the conditions described in the general procedare debenzylation to give the title
compound as a white solitb (89 mg, 0.131 mmol, 91%).R 0.8 (DCM/MeOH, 1.5:8.5,
VIV); [a]p2* = +54 (c = 1, @HsN); IR (film) = 3368, 2924, 1648, 1537, 1302, 123008,
966, 886, 824, 587, 529 ¢ntH NMR (500 MHz, CDCJ) 5.67 (p,J = 5.7 Hz, 1H, H-8), 5.39
(d,J12=4.0 Hz, 1H, H-1), 4.76 (ddgap= 11.9 HzJoas= 3.2 Hz, 1H, 9a), 4.62 (fo.3=J34

= 8.9 Hz, 1H, H-3), 4.56-4.50 (m, 2H, H-7a, H-68)14-4.37 (m, 2H, H-5, H-6b), 4.32-4.22
(m, 2H, H-7a, H-4), 4.18 (ddy 3= 9.6 Hz,J, > = 3.7 Hz, 1H, H-2), 3.95 (dd;a,= 10.7 Hz,
Jiwg = 5.5 Hz, 1H, H-7b), 2.46-2.39 (m, 4H, H-11, H11)73-1.63 (m, 4H, H-12, H-12"),
1.37-1.18 (m, 36H, H-13-22, H-13"-22"), 0.88Xk 22 = Joz2> = 6.9 Hz, 6H, H-23, H-23";
¥C NMR (125 MHz, CDGJ) 5173.80 (C10"), 173.63 (C10), 101.43 (C-1), 75.7B{C75.20
(C-5), 74.22 (C-2), 72.52 (C-4), 71.17 (C-8), 66(T47), 63.44 (C-9), 63.25 (C-6), 34.95
(C11), 34.73 (C-11"), 32.63 (C22, C22"), 30.51,490.30.46, 30.44, 30.32, 30.14, 30.13,
29.89, 29.88 (C-13-21, C13-C-21'), 25.74 (C12, 'L 1B.44 (C-13, C13"), 14.79 (C-23, C-
23'); HRMS (ESI)vz calculated for [G/H7oNaOyo] *: 697.4861, found 697.4858.

1,2-Di-O-hexadecanoyl-3-O-a-D-glucopyranosyl-sn-glycerol  (1c). Benzyl protected
glucosyldiacylglyceride8c (120 mg, 0.109 mmol) and Pd(O#4J (80 mg) were subjected to
the conditions described in the general procedare debenzylation to give the title
compoundlc as a white solid (71 mg, 0.097 mmol, 89%).=R0.8 (DCM/MeOH, 1.5:8.5,
vIV); [a]h’® = +48 (c = 1, €HsN); IR (film) = 3376, 2917, 1734, 1648, 1537, 130230,
1010, 966, 886, 824, 537, 529 tiH NMR (500 MHz, CDCJ) 5.67 (p,J = 5.6 Hz, 1H, H-
8), 5.39 (dJ;2 = 3.6 Hz, 1H, H-1), 4.75 (ddgap= 11.6 Hz,Jgas= 3.4 Hz, 1H, 9a), 4.62 (t,
J3=J34=9.2 Hz, 1H, H-3), 4.56-4.48 (m, 2H, H-7a, H-68%4-4.37 (m, 2H, H-5, H-6Db),
4.32-4.22 (m, 2H, H-7a, H-4), 4.17 (dd3 = 9.6 Hz,J;» = 3.7 Hz, 1H, H-2), 3.94 (dd;ap
=10.7 Hz,J7p s = 5.5 Hz, 1H, H-7b), 2.48-2.39 (m, 4H, H-11, H11)74-1.64 (m, 4H, H-
12, H-12", 1.40-1.27 (m, 52H, H-13-22, H-13"-22°89 (t,J23 22 = J23. 22 = 6.9 Hz, 6H, H-
23, H-23);*C NMR (125 MHz, CDG)) §173.77 (C10"), 173.60 (C10), 101.41 (C-1), 75.74
(C-3), 75.17 (C-5), 74.19 (C-2), 72.50 (C-4), 71(C48), 66.72 (C-7), 63.41(C-9), 63.22 (C-
6), 34.92 (C11), 34.70 (C-11", 32.60 (C24, C230.48, 30.47, 30.43, 30.41, 30.10, 29.86,
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29.85 (C-14-23, C14-C-23), 25.71 (C12, C12"),423(C-13, C13"), 14.76 (C-25, C-25);
HRMS (ESI)m/z calculated for [GiH7gNaOyg]*: 753.5487, found 753.5494.

1,2-Di-O-octadecanoyl-3-O-a-D-glucopyranosyl-sn-glycerol ~ (1d). Benzyl protected
glucosyldiacylglyceride3d (125 mg, 0.109 mmol) and Pd(Q¥J (90 mg) were subjected to
the conditions described in the general procedare debenzylation to give the title
compoundld as a white solid (77 mg, 0.098 mmol, 90%).=R0.8 (DCM/MeOH, 1.5:8.5,
vIV); [a]3®7 = +58 (c = 1, @HsN); IR (film) = 3365, 2917, 1648, 1537, 1302, 1230,0,
966, 824, 587, 529 c¢m*H NMR (500 MHz, CDCJ) 5.65 (p,J = 5.7 Hz, 1H, H-8), 5.38 (d,
Ji2= 3.6 Hz, 1H, H-1), 4.75 (ddgap= 11.5 Hz,Joas= 3.6 Hz, 1H, 9a), 4.62 (fp3=Js4 =
9.2 Hz, 1H, H-3), 4.57-4.48 (m, 2H, H-7a, H-6al44-4.36 (m, 2H, H-5, H-6b), 4.30-4.22
(m, 2H, H-7a, H-4), 4.17 (ddp 3= 9.6 Hz,J; , = 3.7 Hz, 1H, H-2), 3.94 (ddy,,= 10.7 Hz,
Jbs = 5.5 Hz, 1H, H-7b), 2.45-2.38 (m, 4H, H-11, H11)72-1.62 (m, 4H, H-12, H-12"),
1.34-1.20 (m, 36H, H-13-22, H-13'-22"), 0.87J 22 = Joz 22 = 6.9 Hz, 6H, H-23, H-23');
13C NMR (125 MHz, CDG) §173.79 (C10"), 173.62 (C10), 101.44 (C-1), 75.7:BJC75.20
(C-5), 74.23 (C-2), 72.52 (C-4), 71.16 (C-8), 66(T47), 63.44 (C-9), 63.25 (C-6), 34.95
(C11), 34.73 (C-119, 32.62 (C26, C26"), 30.52,580.30.49, 30.46, 30.43, 30.33, 30.14,
30.12, 29.89, 29.88 (C-14-25, C14'-C-25"), 25.742CC12"), 23.44 (C-13, C13), 14.78 (C-
27, C-27"); HRMS (ESlivz calculated for [GsHgeNaOyo] - 809.6113, found 809.6121.

Biological Methods

2B4-NFAT-GFP reporter cells assay. SynthesisediGIcDAGs 2a-d and TDB® or TDM
(purchased) in chloroform/methanol (2vly, 1 mM) were serially diluted with isopropanol
and added to the wells of 96-well plates, follovbgdevaporation of the solvent. The
concentration of 2B4-NFAT-GFP reporter cells expneg mMincle + FcR, hMincle +

FcRy or FcRy was adjusted to 4x1@ells/mL and 100 pL/well was then added to glyuid}i
coated plates (0.1, 1, or 4 nmol/well) for 18 t2drh. The reporter cells were harvested,
stained with DAPI, and analysed for NFAT-GFP expi@s using flow cytometr§’ Al
synthetic compounds were confirmed to be free dbexin at a sensitivity 6f0.125
EU/mL by Limulus amebocyte lysate (LAL) assay usamgendotoxin kit (Pyrotell, Limulus
Amebocyte Lysate).
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Synthesis of a-Glucosyl Diacylglycerides as Potential Adjuvantsfor Streptococcus
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Highlights

*  Weefficiently synthesised a-glucosyl diacylglycerols (aGlc-DAGSs) containing C12,
C14, C16 and C18 acyl chainsin 7 steps and 44-47% overall yields

* Mincle signalling was dependent on lipid length, with C14 aGlc-DAG exhibiting the
greatest signalling

* Cl4 aGlc-DAG has potential to act as an adjuvant to augment the immune response

against Streptococcus pneumoniae antigens
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