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Abstract
We have developed a new waveguide for 2.45GHz microwave which is equipped an aluminum block jacket thermostat, and built
up a novel microwave synthesizer which can perform chemical reactions even at low temperatures with continuous microwave
irradiation. Applying this for solid-phase peptide synthesis (SPPS), we successfully obtained some advantages. Reactions were
accelerated even at lower temperatures. Microwave unique effect could be clearly observed. Only small excess reagents (ex. 1.2
equivalent of Fmoc-amino acids and condensation reagents) were enough in microwave supported SPPS even at low temperatures,
though large excess (more than five equivalent) of reagents are commonly used. As glycosylated amino acid synthons are
expensive and relatively unstable, also as glycopeptides are potentially suffered epimerization and are easily to be decomposed by

elimination of sugars, microwave supported SPPS at low temperatures gave big advantages for glycopeptide synthesis.
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Fig. 1 Developed waveguide equipped with an
aluminum block jacket thermostat.
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Fig. 3 Diagram of power of irradiated microwave
[W] (orange), temperature of aluminum block jacket
[°C] (sky blue) and solvent temperature [°C] (pink) for
2.5 mL of DMF.
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Fig. 4 Flow diagram for solid-supported peptide
synthesis. Bottom line is used either to drain
solvents/regents off or to bubble for mixing
reaction by pressured gas.
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Fig. 5 Overview of GPS synthesizer (right) [10]
and a unit of solid-supported peptide synthesis
(left).
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Fig. 6 Structure of synthesised model peptide.

Table 1 Study of essential equivalent of amino
acid reagents (by microwave heating at 50°C).

microwave

entry reagents time absorption yields
1 3.0eq. 10 min. 8.2-9.4W 92 % (10.5 mg)
2 15eq. 10min. 9.3-103W 84% (9.7 mg)
3 12eg. 10min. 93-112W 71% (8.1 mg)
4 lleg. 10min. 115-135W 58% (6.6 mg)
5 1.2eq. 20min. 105-12.1W 92 % (10.5 mg)
6 lleq. 20min. 114-137W 70% (8.0 mg)

Table 2 Study of essential temperature condi-
tions. (1.2 eq. reagents were used and reaction
time was 20 min.) Entry 1 was same as Table 1
entry 5. Entry 3 and 5 were performed under
conventional heating.

temperatures microwave

entry reaction outside absorption yields

1 50 °C 10°C 10.5-121W 92% (10.5 mg)
2 30°C -10°C 89-115W 93% (10.6 mg)
3 30°C N/A 80% (9.2 mg)
4 25°C  -10°C  83-97W 93% (10.7 mg)
5 25°C N/A 84% (9.6 mg)
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Fig. 7 Synthesis of a model glycopeptide.
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Fmoc-Val-Q

1) deprotection:
20% piperidine in DMF
microwave 50°C, 2 min
2) coupling:
Fmoc-AA(S eq), COMU, DIEA, DMF
microwave 50°C, Smin (~21AA) ~ 10min (22AA~)
Fmoc-Asn(GlcMAc)-OH (1.5 eq), COMU, DIEA, DMF
microwave 50°C, 20min
3) capping:
Ac;0, HOBt, DIEA, DMF, rt, 2min

| repeat

\,
S

-~

| deprotection:

M 20% piperidine in DMF, microwave 50°C, 2min

*“”"g OH tBuTrt tBu tBuTrt tButBu  Trt tBuBoctBu Trt
H-GTN LSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEANGV-O
tBu tBu Tr T Tttt Boc Tnt BocTr it

H™

1

AcHN 7 OH
H-GTNLSVPNPLGFFPDHQLDPAFGANSNNPDWDFNPNKDHWPEANQV-OH

cleavage and deprotections: TFA, TIS, H,O, rt, 2 h

yield: 14% (calcd. yield of 1amino acid elongation was 96%)

HPLC (after purification)
2000

HPLC condition
Column : Inertsil WP300 C18,

4.6mmlD = 250mm
Eluent : (A) 0.1%TFA in H;O

(B) 0.1%TFA in CH;CN

Gradient : A/B =90:10 (0 min)

— A/B =40:60 (20 min)
Flow rate : 1.0 ml/min
Detector : UV 220 nm
Column Temp : 30°C

AL

1000

||||||

Fig. 8 Synthesis of 46 amino acids glycol-
peptide, a part of a glycoprotein on hepatitis type
B virus (HBV).
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H-Pro—Q

1) coupling:
Fmoc-AA(5 eq), COMU, DIEA, DMF
microwave 50°C, 5min
Fmoc-Thr(Ac;GalNAc)-OH (1.3 eq), COMU, DIEA, DMF
microwave 50°C, 15min
2) deprotection:
20% piperidine in DMF
microwave 50°C, 2 min

GEEE§>

cleavage: TFA, TIS, H,O, rt, 2 h

deacetylation: NaOH, MeOH (pH 10~), rt, 3 h

HO_oH HO _oH HO _oH HO_oOH HO_oH

%m} % Ho% Ho% HO%
G\ngNAfg xNIgL L&x o Nfg fog xNIgN%OH

yield: 15%

HPLC (crude)

HPLC condition
Column : InertSustain C18,

4.6mmID X 250mm
Eluent : (A) 0.1%TFAin H,0

(B) 0.1%TFA in CH,CN

Gradient : A/B = 95:5 (0 min)

— A/B = 85:15 (15 min)
Flow rate : 1.0 ml/min
Detector : UV 220 nm
Column Temp : 30°C

1004

mAU

50+

ol

0 ‘ 10 ' 20
min

Fig. 9 Synthesis of a sugar riched 16 amino acids
glycopeptide, a part of mucin 2, MUC2. Shown
HPLC is for a data of crude, material before
purification.
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L T2 (Fig. 9),
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