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Flow Microreactor

0.003s

81% 1.06 g for 5 min operation

DG & RRRY 7 = ) — VG A~ DIGH] BERERHE A THDL L 2WENIT LT,
é % L:\ 1&%’[@ * fﬂﬁfi }\ U 7j:7\/7:/ ktﬁ% Micro-flow Peptide Synthesis: Substrate Scope

DRAICE VAR aREsE, 2oty [ X
HVRUEBEEMAE L, 7 RET2 70—~ | ) —— -
A 7 v EGRBIEDORRBICEI LTz, RIETIE, K
JEMEDIRVILE 2 VT h, T8 R UALZ
LOoOEINETHIMEGDLZ ENTEHZ &
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Chem. Int. Ed. 2014, 53, 851), TEEAL & XTF RE A~ DS
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FO~ A 7 BN TOMERBS L OZNE V=2 0 28 v 7Y v Z RS, Y b R v 3k,
F ) R—F ZEOPWBL Tngk ARG, A Ak~ O E £k & OB% 21T~ 77,

20°C,373 L, 4.3 sec

0.14 M, 1eq.
in MeCN 2000 pL/min
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ZEER L7 (M2) (BHEMFZE  J. Yoshida et al.,
Chem. Commun. 2012, 48, 11211).
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Donor and Acceptor

OAc
AcO OAc  COxMe
AcHN 797 ~O~CFs

Lewis acid

[TMSOTf in EXCN (50 mM)]

Comet X-01 micromixer

g -78 °C OA
Ac N. ¢
1 (50 mM) Ph AcO Dho  Foette

H 1.0mL/min  -78°C Q

OH AcHN (0]
. . TS ¢ =1.0mm
o in EtCN Microfluidic I—10m : Aco HO o
BzO 520 ca. 50s > 3 BzO
2 (75 mM) OAllyl ! BZO \ 11
....... 89%, 0. =94 :6 Y

Final conc: 1 (25 mM),
2 (38 mM), and TMSOTF (256 mM)
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4. BREBOAREEROMER & BRORMGRE (1 X—TURE)
FFEHEE R RN U7 38113, 2 ORI & TNAMRRS B 72015 U7 R BRI W CRARIICTIE L TS0,
T MBEEET oA, BECEBPRICOVTHABL T ZE N,

MR T« OCERIEE W I BIE LS EER L T e oz,
KR
O MOSERIEOBEZIA L, H—T 272012, @i« #ala it L7,
(a) Cationic Three-component Coupling Involving an Optically Active Enamine Derivative. From Time
Integration to Space Integration of Reactions. Chem. Lett. 2010, 39, 404.
(Do Ry FTIT> TWERIEZWNIC LT 7 a—T{T I DOEFIZR LTZ,)
(b) Space Integration of Reactions: An Approach to Increase the Capability of Organic Synthesis. Synlett
2011, 11809.
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5. HRHEICBELLEFRREOREORE (1 X—TURE)
BFEREUSN COFFHIIEE B R OB OB E U785 TS ORI THROBIR% %l L TS,

AFEITIE, BEFV RV LE6E, BEFEAEA3EITI L, BRIIEEFRIC 2 AN T,

E-EEFE R T A (AFEHX) TEIANTRIC &L Bk, HFEMFEEIC L D nEEEE 8, HHEH ZINE 304
TR, 2010.3.6

EEERES R A (bihE LX) TR & 2T - MRS 100 44, BHTFHIEEIC L 5 OEEER 41, BlEFE g
JbHEE K, 2010.6.4 20 4

EZEEFESURY TN (JUNHLK) BT, FEEdR, KAZERIC L 25, HFREICL 2 NERE S, Bl 2
UM RZE, 2011.2.5 I 54 4

BUEET VR A (FEHLX) IR RIC L 230, BFRMEEIC L2 0EEEE 9, HEFHm ZNE 104

=AY, 2011.6.11

EHEEFS VR Y A (BRHX) FEIRRIC L 230, BHFRUMEE I C L 2 08ERE 111, Bl SNE 414

AR RS, 2011.12.3

EAREFES RY YA HEHLX) TR X D, BHRHIEEIC L D NSk 6 1, HHRGE

WAL K, 2012.7.14

%1 EETAE, KR, 2012.12.1-2012.12.2 HTFIEE N L DRBEEONEE T LI ORFICET 2% E - itin SMNE 144
%5 2 mIFEFATE, #iE, 2013.6.22-2013.6.23 FFRIZEE I L DRERONE 2 OIS LR ORFICE T 535K - i BINE 174
% 3 EEFATE, SN, 2013.12.21-2018.12.22 | A FHIEFIC L ARERONE L FOIC LIERFORRICET 25K - §tin SN 174

ZORRLH Y | KBRS LTe L OFFMEENFAE L, FENRIZRT HT I v 7R v ay
AEETLHI LB TEL,

FHE - ASERFFEORE T, BdRICHAE LI 34 IL[RIFSEAE . lRfIC A L 44
RIS ©. BRI H L 24 FAEDOBBU R o7 14%
FHE - ATERFFEONE T, WIS T Lz 74 FENGWINDORA R7ITh->T2% 74
LFEpFEE <, WERICHE L 74 FENOENORA R7IChotz 74
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6. HRBROEMRE (RMEOFNEMA. FRROHMRMEAZIL) (1 X—URE)
BUSFZE 41T 5 R Caklii s (WPURRUs CHof 3 5 30 - AR OMEA - BA%E - SEM - HBRPTE - WM OfRMEe &) OIFMRBLLR
BFFE 2 DRI IC D\ CRISIENFIER O TR Bk L & -8 TRl L T2 &,

BT SEBAIT TR DS R AR EE T & %Rk 21 LA TR 3 SO R HriEEZ 1 55O AL,
ThENALR, R, BRRICERE Lo, BRZACHTE L TV DR T TRl fiRFNH b7 ro
FHIAIZ K DFHOBEF I L O KBENE 2R L, REQRMFEERZHITH LN TE, - T,
IS ORAILAILETAMTERN SN L VWA D,

RELEE D—F & & ARN

, . ~ AR S%R _ .

M B A 12 = H[5 TS
INM-ECS400FT KAf s | PR 22 -

S g ALEEART | Y | 36,288 AL A
UltraflexIll KE TOF/TOF SO e Pk 21 39.879 AR, RBRORZE, JU KR,
BENT L AT A TEAT lap10 g | Lk, BB
Agilent 5500 A | > . [ .
SOVBHESTMYE T | AW ﬁjfj 2262 | %szi’%;; s
FIBEEE(AFM) S 2 T 1y TN -

Fl/MNEO AR AIEE L L T n— . <
A7 ma )7 s 42— A7 A (KeyChem-Basic 2
EBpObsHeET e —3 1,300 TH) 22+&
v MEA LT, ZOEEITIE SR (L
BERT, AR, JUERT, R, # ik
KF) ICELHL, ZREROWEE T2EHTY
FOGEER L % BT 572D/ FI A Lz,

KeyChem-Basic
o, BEEEECIE, A—2X—U% 7V —Y 7 FCTHEEL, ARESITERBIENFE L TV KRY

DERHER TTTV, ERSE O ALORMAFMA L CHRET 270 L, REOHIBE ARFMICE DT,

R ARG R | BHFVCRV Y LB | kA Y R Yy | EHRRE
A

PRl 21 AR | HUHD

PRk 22 R | 5 dO | ke Tefi

PR 28 AR | A KB | —H @l R JeJiE

P24 AR | U KPR | B IR

P25 R | RS AR | AR R AP AU RE

Rk 21 #EEE~ K 25 R OB ER B (H)
[ERETES ¢ R aal

Rk 21 AR 203,000,000 60,900,000 263,900,000

R 22 4 220,600,000 66,180,000 286,780,000

R 23 4 217,000,000 65,100,000 282,100,000

Sofik 24 AR 220,600,000 66,180,000 286,780,000

SRk 25 4 215,500,000 64,650,000 280,150,000
et 1,076,700,000 323,010,000 1,399,710,000
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7. REF@EECLIME (2X-CRE)
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(ZHED . FEEOIR & 2O BMRLIT AP HE O FrHETH D L RIRFICERBE TH & D, (iilde HHMLNH R E 72
TREEDSFIREIC 2 570D T D, AWFEHOEIT O 2 5 ZBE0 BARIE, 1. RUSERILIEOMEE, 2. LWk
PEWE DERER. € LT3 BEEMWHEOEREH L H Y . B LWMEZRE R 5w OREEE L £ O EMTEIEY
B LR E ~ O RSO THEEICHM b STV D, ZORMRIZEZRED HORH Y | ZEHAIRIES
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FOSEEREE, 3) @i T NEBRLEIE & o FRMMBRIZ £ 5 FE & U Tl /A O R 22 OGS ERE LD
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8. XUMEMRE (RERVEH£2EY) (HIRRESE-LHERAREICEET B]

(BR—UEE)
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<HRIEB A0l TRIGERLEOME >

& i — Strategies and Tactics in Electroorganic Synthesis: Electroauxiliary, Cation Pool, and Flow Microreactor, Yoshida, J., 225™ Electrochemical Society Meeting,
Orlando, FL, USA, 2014.5.11-15 (% i# i)
Organolithium Chemistry in Flow Microreactors Based on High-Resolution Control of Reaction Time by Space, Yoshida, J., 10th International Symposium on
Carbanion Chemistry, Kyoto, Japan, 2013.9.23-26 ({3 {#:##)
Flash Chemistry Using Flow Microreactors. Organic Synthesis That Cannot Be Done in Batch, Yoshida, J., Microwave and Flow Chemistry Conference 2013.
Napa Valley, California, USA, 2013.6.20-23 (35#:#1#)
Flash Chemistry Using Flow Microreactors. The Principle and Applications, Yoshida, J., Eight International Congress for Innovation in Chemistry
(PERCH-CIC Congress VIII). Pattaya, Thailand, 2013.5.5-8 (JE#:##)
Flash Chemistry: organic chemistry that cannot be done in batch, Yoshida, J., Burgenstock Conference 2013. Brunnen, Switzerland, 2013.4.28-5.3 (£
1)
Flash Chemistry Using Flow Microreactors. The Principle and Applications, Yoshida, J., The Ta-shue Chou Lectureship Award Symposium. Outstanding
Achievements in Organic Synthesis. Academia Sinica, Taipei, Taiwan. 2013.3.8 (5% #i##)
Flash Chemistry Using Flow Microreactors. Principle and Applications. Yoshida, J., 5th Siegfried Symposium, Zurich, Switzerland, 2012.10.5 (A£F:#{#)
Hot Reagents in High-tech Reactors, Yoshida, J., GRIGNARD: 100 ans de modernite d’un Prix Nobel (100 year anniversary of Nobel Prize) Lyon, France,
2012.6.21-22 (#4157 1)
Flash Chemistry: Fast Chemical Synthesis Using Flow Microreactors, Yoshida, J., 2" Asia-Pacific Chemical and Biological Microfluidics Conference,
Nanjing, China, 2011.5.25-27 (F&i8z#1)
Flash Chemistry Fast Chemical Synthesis in Flow Microreactors, Yoshida, J., The 14th International Conference on Miniaturized Systems for Chemistry and
. Life Sciences, Groningen, The Netherlands, 2010.10.3-7 (J&#5# i)
Gl Flash Chemistry Fast Chemical Synthesis in Flow Microreactors, Yoshida, J., Ischia Advanced School of Organic Chemistry, Ischia Porto, Napoli, Italy,
i 2010.9.25-29 (Hif¥lkis)
o REE Synthesis of N-Heterocycles by Radical Annulation Approaches, Ilhyong Ryu, The 11th International Symposium on Organic Reactions (ISOR-11), Taiwan,
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Continuous Flow Microreactors for Efficiency in Radical Reactions, llhyong Ryu, 3rd Asia-Pacific Chemical and Biological Microfluidics Conferences, Seoul,
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2013.6.16-20 (FAfFafi)
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FrH s Synthesis of acetylenic dyes and their application to dye-sensitized solar cell, Orita, A., 1st Okayama Symposium on Interplay between Material Science and
Organic Synthesis, [if] |11, 2012.11.7-8 (ff#g7# 1)
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Melbourne, Australia, 2013.7.10 (}A4Fi#1H)
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Organometallics & Catalysis, Tronto, Canada, 2012.2.4 (A1)
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HAK H Unsaturated Imino Compounds as Acceptors for Multiple Nucleophiles, Shimizu, M., 1st International Symposium on Nature Product, Biotechnology and
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ENlE | N BE OGO B a2 VRV P PESefE T T O BB G R OB -, BIEkA], AALYRH 93 REFER BV IHROFEGE
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Maki Shimada, Toshiyuki Akiyama, Chisato Iso, Syun-ichi Yanagitsuru, Kazunobu Igawa, 10th International Symposium on Carbanion Chemistry (ISCC-10),
Kyoto, Japan, 2013.9.25 (fA##iH)

T e R Alkylindium Species for Coupling Reaction with Organic Halides in a Radical Manner, Yasuda M.; Kiyokawa K.; Baba A., The 5™ Pacific Symposium on
Radical Chemistry(PSRC-5), Shirahama, Japan, 2011.9.25-28

A1 Jita Hr— Bl Highly efficient amide bond formation via flash activation of carboxylic acids in microreactors, Fuse, S., 1SIS-8, Todaiji temple cultural center, Nara,
2013.11.30 (F15aHTH)

= AR—H] Self-Assembled Monolayer-Capped Gold Nanoparticle 2D-arrays as Enhanced Catalysis, Miki, K.; Taguchi, T.; Isozaki, K., Symposium on Surface and Nano
Science 2013 (SSNS’13), Zao, Miyagi, Japan, 2013.1.16 (fA%FaT#)

SRR — Synthesis of Hexa(2-furyl)benzenes and Their n-Extended Derivatives, Mitsudo, K.; Harada, J.; Tanaka, Y.; Suga, S., The 11th International Symposium on
Organic Reactions (ISOR11), Taipei, 2013.11.19-22 (#B4F 1)

EREZ LHEfE4 R/ B~ Innovation and creation in heterogeneous catalysis inspired by Reaxys PhD Prize, ‘& {2, Reaxys Prize Club Symposium in
Japan 2014 (HAMBSESH U BEFFERR) | A WEXY, 0, 2014.3.28 (A4

FHEFINE New Aspects of Selenocarbonyls with Heteroatom-containing Substituents, Toshiaki Murai, The 12" International Conference of the Chemistry of Selenium
and Tellurium, Cardiff, United Kingdom, 2013.7.26 (J&aa 1)

JRFJE ] WFE L BB AT 2BREFMAAF Gk, RHEE, F23E 7Y - IXA N —Tx—F 5, HHEBEKRY, 2014.03.28 (FAFF#IE)

REAELk Cooperative catalysis for enantioselective C-C bond formation, Kumagai, N., The 11th International Symposium on Advanced Technology (ISAT-Special),
Kogakuin University, Hachioji, Tokyo, 2012.10.30 (27%:#1#)

ZHP R Catalytic Asymmetric Hydrogenation of Heteroarenes and Arenes with Chiral Ruthenium Complex, Kuwano, R.; Kameyama, N.; Ikeda, R.; Morioka, R.;
Hirasada, K.; Kashiwabara, M., Cambodian Malaysian Chemical Conference (CMCC 2012) 2012, Siem Reap, Cambodia, 2012.10.19-21 (A5 i)

B 5T RIEMEY 7~ & ORBEZEBSUE, BYAE, 55 25 ALY R Y 4, FLIR, 2013.7.6 (FARw#ATH)
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A — Catalytic Asymmetric Reactions Using Chiral Rh(l1) Complexes, Hashimoto, S., BIT's 1st World Congress of Catalytic Asymmetric Synthesis 2010, Beijing,
China, 2010.5.19-21 (¥#a#)
Catalytic Asymmetric Reactions Using Chiral Rh(Il) Complexes, Hashimoto, S., Symposium on Molecular Chirality 2010, Sapporo, Japan, 2010.7.11-12 (7%
A
BEAR 61k Synthesis and Biological Properties of Synthesis and Biological Properties of 2'-O-Modified Oligoribonucleotide Derivatives, Sekine, M., XVth Symposium on
Chemistry of Nucleic Acid Components SCNAC 2011, Cechy, Czech Republic, 2011.6.5-10 (JA7#:#i#)
Synthesis and Properties of Oligonucleotides 2,2,7-Trimethylguanosine Cap Analogues, Yokouchi, A.; Yamada, K.; Tsunoda, H.; Ohkubo, A.; Seio, K.; Sekine
M., 2011 International Graduate Forum on Biotechnology, Bioengineering and Biomedical Science, L7, 2011.8.27 (A7)
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Synthesis and Bio-functional Studies of Animal and Bacterial Glycans, Koichi Fukase, 17 European Carbohydrate Symposium, Tel-Aviv, Israel, 2013.7.7-11
(FR1FEEED)
= Synthetic Studies of Glycans and Glycoconjugates for Chemical Glycobiology, Koichi Fukase, 5th Gratama Workshop, Tokyo Institute of Technology,
D@ 2013.5.29-6.1 (FEiHa )
Comprehensive Approaches for New Antitumor Agents and Immunoregulatory Molecules, Regulation of Innate Immune Responses and Signal Transductions,
Koichi Fukase, First International Symposium on Pharmaceutical Sciences: A Global Approach, Department of Pharmacy, University of Science &
Technology, Chittagong, Bangladesh, 2013.2.26 (J&:3H:#7®)
Entamoeba histolytica 13k NKT MIRa##IEMZ AT 251 /7 & b= ) VIRE G, APERE, EEER, MEXH, S, MmoE, A
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o HE A Total Synthesis of Bioactive Natural Products via Olefin Metathesis in Our Laboratory, Nakada, M., The 20th International Symposium on Olefin Metathesis
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Catalytic Asymmetric Synthesis-2012 (WCCAS-2012), Beijing, China, 2012.5.14 (1¥:#7)
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BREAT Synthetic Study of Actinophyllic Acid, Zaimoku, H., Taniguchi, T, Ishibashi, H., 8th AFNC International Medicinal Chemistry, Symposium, Tokyo, Japan,
2011.11.28-12.2
K Synthesis of Ladder-shaped Polyethers by Using Microflow Reactors, Tohru Qishi, The Eighth International Symposium on Integrated Synthesis (1SIS-8),
Todaiji Temple Cultural Center, Nara, Japan, 2013.11.29 (3A7¥F:#7#)
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Base-Induced Stereoselective Formation of Benzo-fused Cyclobutanols from Biarylketones, Yamaoka, Y.; Fujimura, S.; Nagamoto, Y.; Kishida, A.; Yamada, K.;
Takemoto, Y.; Takasu, K., 10th International Symposium on Carbanion Chemistry (ISCC-10), Kyoto, 2013.9.23-26 (A% i)
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2011.11.29-12.2
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B G L b O A BT REAKFEOAIMICEI T 2%, TN, FTEEKrETFRI AT U A, FEiR, 2013.12.13-14 (R HGHIE)
Indenofluorene Congeners: Biradicaloids and Beyond, Tobe, Y., 15th International Symposium on Novel Aromatic Compounds, Taipei, Taiwan, 2013.7.28-8.2
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RZER Electrochromic and Unique Chiroptical Properties of Helically Deformed Tetraarylquinodimethanes, Suzuki, T., The 15 th International Symposium on Novel
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Tu—vArna )T =R\ MY Tt a2AF A=) F U AORE L R, EEEL, digmz, dEL, ARE—RE, HEE—,
AAMCEAE 03 FRES, B (201343 1) [BERBERROFHER]
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PRl Sl Hexaradialenes via Successive Ring Openings of Trisalkoxytricyclobutabenzenes: Synthesis, Reactivity, and Characterization, Hamura, T. WOCJC-7, 2010,
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EHHE— oElectrochemical C-H Amination: Synthesis of Aromatic Primary Amines via N-Arylpyridinium lons., Morofuji, T.; Shimizu, A.; Yoshida, J.* J. Am. Chem. Soc. 2013, 135,
5000-5003. (10.1021/ja402083e) Selected by the Editorial Board of Synfacts (Synfacts 2013, 9, 696.) oLithiation of 1,2-Dichloroethene in Flow Microreactors: Versatile Synthesis of
Alkenes and Alkynes by Precise Residence- Time Control., Nagaki, A.; Matsuo, C.; Kim, S.; Saito, K.; Miyazaki, A.; Yoshida, J.* Angew. Chem., Int. Ed. 2012, 51, 3245-3248.
(10.1002/anie.201108932) olntegrated Electrochemical-Chemical Oxidation Mediated by Alkoxysulfonium lons., Ashikari, Y.; Nokami, T.; Yoshida, J.* J. Am. Chem. Soc. 2011, 133,
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