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Aqueous Microwave-Assisted Solid-Phase Synthesis Using Amino Acid
Nanoparticles: In-Water Synthesis of Difficult Sequence Peptides

Keiko Hojo", Asaki Hara!, Mare Onishi*, Yoshinobu Fukumori? and Hideki Ichikawa®

! aboratory of Medicinal Molecule Chemistry, “Laboratory of Pharmaceutical Technology

Solid-phase peptide synthesis (SPPS) is a well-established technique for the facile
and rapid preparation of peptides. As the procedure normally requires large quantities of
organic solvents, the safe disposal of which is an important environmental issue, the ability to
synthesize peptides in an aqueous medium would be preferable. In recent years, we have
focused on the development of environmentally friendly, water-based methods for peptide
synthesis. Currently, SPPS is commonly performed by the Fmoc strategy. However,
Fmoc-amino acids are poorly soluble in water and therefore not suitable for use in water
based SPPS. We have developed a technique for SPPS in water, which utilizes Fmoc-amino
acids in the form of water-dispersible nanoparticles. This technology uses suspended
nanoparticle reactants for the coupling reaction, to overcome the solubility problem and offers
many advantages in terms of reaction efficiency.

The use of non-conventional energy sources, viz. microwave (MW) irradiation has
become a popular choice for organic chemists, because they can lead to shorter reaction times
and higher yields. MW assisted SPPS is particularly attractive because of the widespread
availability of the new technology, including automated peptide synthesizers equipped with
MW capability. In previous work, we have demonstrated MW assisted SPPS in water using
Fmoc amino acid nanoparticles and achieved an efficient agueous based synthesis of 5 and 7
mer oligopeptides.

Difficult sequences peptides are problematic to synthesize using a conventional
method due to the aggregation of protected peptide chain on the resin. Peptide backbones,
being polar structures, tend to align with the aternating electric field of the MW. MW
irradiation is useful in breaking up the aggregation of a peptide chain. To further evaluate this
MW assisted in-water synthesis method, we demonstrated the synthesis of ACP (65-74)
peptide, Val-GIn-Ala-Alalle-Asp-Tyr-lle-Asn-Gly-NH,, which is a well-known difficult

sequence.
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Antitumor activity of the nanoparticles (liposomes) containing a glycolipid, MGDG, from spinach
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Study on the DNA polymerase inhibitory and anticancer activities by plant flavonoids
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Screening of bioactive compounds form plant essential oils and their components
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[PURPOSE] There have been many morphological and nutritional, but few
pharmacokinetic studies on intestinal atrophy induced by long-term total parenteral
nutrition (TPN). The aim of present study was to broadly investigate the effects of
intestinal atrophy on drug absorption and disposition using two typical model
compounds. [METHODS] Cyclosporin A (CyA) and phenolsulfonphthalein (PSP) were
used as a hydrophobic and hydrophilic model compound, respectively. TPN-fed Rats
(TPN rat) were prepared by 7-day TPN treatment, and then were morphologically
examined in jgunum and ileum. CyA (5 or 10 mg/kg) or PSP (7.2 or 8.5 mg/kg) was
administered to intravenous or intraloop of intestine of control and TPN rats.
Pharmacokinetic parameters with non-compartment analysis including bioavailability
(BA) were obtained from concentration profiles after different administration routes.
[RESULTS AND DISCUUSION] The wet weights and protein contents of jejunum and
ileum in TPN rats were decreased to approximately 30% and 60% of those in control
rats, respectively. After intravenous and intraloop administration, the area under the
concentration vs time curves (AUC) of PSP in TPN rats were increased to
approximately 150% and 250%, respectively, resulting in 150% increase in BA of PSP;
likewise, AUCs of CyA in TPN rats were also increased to approximately 200% and
120%, respectively, however, resulting in 40% decrease in BA of CyA. These results
suggested that the drug metabolism might be diminished by long-term TPN, probably
due to the hepatic impairment. In contrast, first-pass effect of a drug could be altered
depending on its physicochemical and pharmacokinetic property. [CONCLUSION]
With long-term TPN, drug therapy should be considered with these aterations,
especially when is shifted from intravenous to oral or enteral administration.



O P-230

|

Bl NS EFALRE I LD~ L P a L A O FR Y

O SIE L P i
iRk EwNe S Sl S SlE2T/ PN

PRARAE oI

O/W Bz~ AV a  ZNRHIEI D v Y — L L TH I Th oM, BT IL 8 E
AR L D SRR 2SS B THY | F72 1 [HdH 7= OFHRESE100mI L E/ 2
ThHHRE  HFHEEL AL TOZ L Dar BAIDRE TEHIR S K ED T, £2
THEGITAT FIREZMERS - 52 O 2010 ml DT~ L Pa i ar e Vi
FEFLALHEZHIMEL | G650 & EALALME & Pl U7, BTV @ EALALH T, Bk
250 MPa (9 2,500 kg, cm2. #J 36,000 psi) iz D/ N E FEAR L 7 (3277 /1) 120,09
mm DA VT AABLOKM O RSOAT LV AE LM B DRI THY, AT
U AEITEIA DI EIH O T2 O EFIHE I L O A REZ A T 5. B I JIE=
YTy —BHDVNIT AR X Th D, FEERZRIRIFLAI OIS T 1ERkD @ ER
{E% (DeBee 2000, Nano 3000) &FEHEL 725, [Fl—MLT5 « JENZIBNT, mwby
23 A AR LS T2, T72d0% 15,000 psi TOFHRTIL, KL FAIT SZ
BT LT3, W, 5 SRR EE CIRIE —EDMEE7Y 10 7SR IZHB W T
Nano 3000 T 216.7 nm, Hr/ R s FLEAE TI% 220.8 nm &7 o7z, BBl &
FEFLA A CRRBUC LB/ R 20 ml 85Tl o 7z, BUYERIRERD 8 I E 7L L
L. M BRI A DAL, 72, B FLILE & Bk o B E FLILH I Bsige L T~
NrarERBLTH, INETOA LT E AW ZGA CRBEOE RN GO, 418
IR L 7=/ N 8 FE LA 3, FARR Bk 0D i FE FLALHE L RIBE T %73, MERRIC
BOTHFA%ETHoT,



	無題



