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NAEATUESH (N-7 D ) 1%, XY XTBEOT ARG X AMHIZHES LT FIRZ e <, HEMIZFEL,
SFEIFRAEMBALICES TS, EEHIL, BB @ﬁfrﬂilThermococcus kodakarensis\Z35 H U7=. T. kodakarensisDN-
70 B T OB TR AR T A S o BN, BEOZEESCTEMEIC TS L TWwWA. —FT,
ZON-7"U 71 2 PAIHEEIC KI8T B 2l fio“(b‘iﬁb‘ EFNIN-7 ) T o DIBNE~DF G2 5002
5729\, T kodakarensis®ON-7' Y 1 & RIE L, FOHEEEER LTz, AT, ZOREREMNT D7 OIRHELY A
AT v — T DOFEE - AR IRE LT,

EFXIT. kodakarensisE5 B MR14.4 L0532 mgD ¥ X7 Ry w5 T=. Ok, LFEWFEE LN, ZOEZNHN-
TV A EHEEL, TOBEEZ1IO X SIZRE LT (Figurel) . RAN-7' U I 0%, myo-A /¥ h—/VBlERD, U
VBV T AT IERIC L DR EE SN = — Y ISR T D 2 LMotz — 5T, NMRENT T, AN-
TVHDA )Y b= DU VBLAEP LS LIIMOEL L THAINEME TE hole. £ T, EHIR2
ioJ:U?aé”{K?ﬁ Y HZET, TOWREERRZ. £, AVEDA 7 b= AREERLRICK L, (LEERGY
BN LY, 108X TIPEBR LTz, £0%, 10113t L, ZLad I T8O 7 7 I U89%EATLH T
LT, S/G%é\ﬁibf:. BT, BEETH DY VIR AT VAR IS OME A T Lz, MUERZRBRE ORER, 5/6
DY VR T U T —T VML, TEEE AT 2204 G SEH 28T, Sy TV IR HEITL, U U
VAT EE DGR LTz, T D%, REREZIRE L TR ON2B3ONMRANY ML AT 52 LT, N-
TV OWEEEITH D LT L.

Bn
o
OO - O " oBn o Oton o-myo- )Y h—IL-3-U VB
: é ﬁ %w Eﬁ
oz o p( TrocHN o 3 P’OB" Bno&/ OAllyl "=~AGHN P oH oH o
0 &/
PMBO—melz)PMBO OO BnO mo OH mo R

HO NHAc OH AcHN
O,
e} HO OH 1:R=Asn

HO
OMOM OBnogp, BnO ‘ NHAc SN2y TIUVY oH
10 o NPh BnOﬁo Y
BnO. )k BnO HO

| EBRI Y ~ e No"07 ey e PO \rae  Von 2:R=0Pr
5
PMngomlz)gaB
OMOM Ph 0Bn Ph
n —§:O
12fﬁ§s§mgu VBIE 5 oS08 NPh %OBBiO by Mg B9 o
En%o or, O o BnO&,O&N&/OAIIYI o AcHN D-myo-{/ 2 h—JL-1-U VB
PMBO O h ! 6 0Z[ 0—5:83” M 4 vy e on OH or
.l wo % o S S2ny Uy Ko ZI, OQZ—OH/O%O%N“OP'
OMOM OE o NPh Bro AcHN Hgg—&q
BnO N OJ\CF3 6 AcHN 3
9
Figure 1. FE£H2, 3D 4K
BT, C60- KU a— L&A L3 (Figure2) . KU a—uk, i1V~ ZERMIWittig R it
VYIRETH Y, BEREYSHMEOLRNIZENT, N7 U D OMREKIREE 4 zZ N -
LTHIFEND. RYUI—AOATHE, i) vf/ue7a—%&xflni=zf V7L = = / on
VORI AR, i) REFHITF T CTT =4 EREIT) ECHIEDORY 2 8
O 0 Y
ATV By T Y TR EREE LT, C60-FY a—LOaKEERLEZ. & Efc Y TLY
_ R P P . o s
5z, C60- KU a—nEHWT, N-Z' U I OEBGRICTEHT 2720 7a—7 Figure 2. C-60 K U =1 — 1

LLTCRYVa—nNVY UBBEEN 77 bR LT,
(1) Murai, T. et al. J. Am. Chem. Soc. 2006, 128, 4584. (2) Aiba, T.; Fukase, K.; Fujimoto, Y; et al. Chem, Eur, J. 2017, 23,
8304. (3) Hirao, K. et al. J. Org. Chem. 2020, 85 (17), 11549.
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Asparagine-linked glycan (N-glycan) attachment is one of the most abundant posttranslational modifications. N-Glycans are
widely present in many organisms and regulate protein functions. The target organism of my research is hyperthermophilic
archaeon Thermococcus kodakarensis. Archaeal N-glycans are attached to surface layer (S-layer) proteins. N-Glycans in
thermophilic archaeon 7. kodakarensis are considered to contribute to their heat resistance. However, the functions of archaeal
N-glycans have not been clarified at a molecular level. To address this issue, I investigated the chemical synthesis of N-glycan
isolated from 7. kodakarensis. I also investigated the synthesis of the chemical probe for their functional study using metabolic
incorporation.

I investigated the chemical synthesis of N-glycan from 7. kodakarensis (Figure 1). Our collaborators estimated the N-glycan
structure as 1 shown in Figure 1. The identified N-glycan 1 has a unique structure, which contains highly glycosylated myo-
inositol linked with a disaccharide via a phosphodiester group. Based on NMR analyses, the phosphorylated position cannot be
determined at C1 or C3 of myo-inositol. To clarify this point, I synthesized glycans 2 and 3. First, I synthesized inositol-
phosphates 10/11! via regioselective phosphorylation?. With chiral-pure 10/11 in hand, glycosylations of 10/11 with 7 followed
by introduction of galactosamine using 8/9 afforded 5/6. Next, I investigated coupling between the inositol phosphate and the
disaccharide. After a thorough investigation, SN2 type reaction between cesium salt of phosphoric acid 5/6 and triflate 4
successfully gave the desired coupling products. After global deprotection, I obtained the target glycans 2/3. A comparison of
the NMR data of the isolated N-glycan with that of synthetic glycans 2/3 confirmed the structure of the N-glycan as 1.
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Figure 1. Synthese of glycan 2 and 3
I also synthesized C60-dolichol® (Figure 2). Dolichol is polyprenol with a repeating Z-selective Wittig reaction
structure of E/Z isoprene and is used as a carrier lipid of glycosyl donor in eukaryotic and H-A E Z "\ 2
archaeal N-glycan biosynthesis. I achieved the synthesis of C60-dolichol via the following - - OH
. . . . . . L - . 2 8
key reactions: i) efficient construction of Z isoprene under microfluidic conditions, ii) \ ~ J
reliable SN2 coupling of isoprene units. Furthermore, I synthesized a galactosamine-linked isoprene repeat
C60-dolichol phosphate derivative as a chemical probe for metabolic labeling of N-glycan Figure 2. C-60 dolichol

of T. kodakarensis.
(1) Aiba, T.; Fukase, K.; Fujimoto, Y.; et al. Chem, Eur, J. 2017, 23, 8304. (2) Murai, T. et al. J. Am. Chem. Soc. 2006, 128,
4584. (3) Hirao, K. et al. J. Org. Chem. 2020, 85 (17), 11549.
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