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Fundamentals of Mixing for Process and Flow Chemistry

Shusaku Asano*
Department of Chemical Engineering, Kyushu University.
744 Motooka, Nishi-ku, Fukuoka, 819-0395, Japan
asano.syusaku.392@m.kyushu-u.ac.jp

Mixing strongly depends on reactor scale and plays a crucial role in scaling up chemical synthesis. Rapid
mixing in flow reactors has recently enabled many innovative reactions, highlighting the importance of
understanding mixing phenomena. Although fluid mixing has been systematically studied in mechanical and
chemical engineering, these studies are often distant from practical synthetic chemistry. This lecture will
introduce practical approaches to understanding mixing through dimensionless numbers and scaling-up

concepts, explained in an accessible manner with examples relevant to laboratory and industrial applications.
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Ty FICBWTHO CTEETH D, HETIE, 7u—0 7274 —%2 RO HGEREAIC & e
BSOS N ZERE SN TEBY | KIS OB D HIREHROEMII R AKX & 72> TS, it
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BT Re = 1000 D&M THER L CTOHA, RAMME R EENELE L1 m Sk 2IC
. AT =T v THD Re &AI 3000 ICETEFDUBEND D,

1000 g T T T
L -A- Tee-2.0
-3- Tee-1.1
= 100 -O- Tee-0.5
£
£
o 10
£E | e g7 T
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RN, a2 b b FLFOM Z D7 SRR Z A Lz,

1 S.Asano, S. Kudo and J.-1. Hayashi, Chem. Eng. J., 06/2024, 489, 151183.
2 S.Asano, S. Yatabe, T. Maki and K. Mae, Org. Process Res. Dev., 2019, 23, 807-817.
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Modeling & Simulation for Process Development : Mixing Phenomena and Scale-up

Hisashi Ito*
Digital Science Group, Analytical Development Dept., Pharmaceutical Technology Div.,
Chugai Pharmaceutical Co., Ltd.
5-5-1, Ukima, Kita-ku, Tokyo, 115-8543, Japan
ito.hisashi30@chugai-pharm.co.jp

The scale-up of agitation operations can be crucial for ensuring consistent product quality in pharmaceutical
manufacturing. For fast reactions, "mixing-limited" processes pose a significant challenge, as conventional
empirical rules like the constant power-per-volume (Pv) criterion can fail due to variations in local mixing.
This presentation highlights the importance of understanding mixing phenomena at the macro-, meso-, and
micro-scales and proposes Computational Fluid Dynamics (CFD) as an effective solution. CFD visualizes
and quantifies internal flow and concentration fields, enabling the rational design of operating conditions,
even for non-geometrically similar vessels. A case study will be presented where CFD was used to scale up a

fed-batch process dominated by meso-mixing, establishing equivalent mixing conditions between scales.
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A OFET 7 ATBW T, BIPREIELIS, fr. BIER E BRe BB ETHOR 7R
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Architecting pseudo-natural peptides by in vitro artificial biosynthesis

Yuki Goto*
Department of Chemistry, Graduate School of Science, Kyoto University
Kitashirakawa-Oiwakecho, Sakyo, Kyoto 606-8502, Japan
goto.yuki.4x(@kyoto-u.ac.jp

Bioactive peptidic natural products often possess unique non-proteinogenic structures essential for their
bioactivities. In ribosomally synthesized and post-translationally modified peptides (RiPPs), such structures
arise from enzymatic modifications on genetically encoded precursors. We developed the FIT-RiPP system
by combining a cell-free translation (FIT) system with RiPP enzymes, enabling one-pot production of
diverse artificial RiPP analogs. This approach allows incorporation of non-canonical amino acids via genetic
code reprogramming and can be integrated with in vitro display for ligand selection. In this talk, we highlight

recent advances of FIT-RiPP toward pseudo-natural RiPP development.
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Flash Synthetic Chemistry Guided by Flow Microreactor Research

Aiichiro Nagaki*
Faculty of Sciences, Hokkaido University
N10-WS8, Kita-ku, Sapporo, Hokkaido 060-0810 Japan
nagaki@sci.hokudai.ac.jp

Many successful applications reported in the literature speak well for the power of the flow-microreactor
method in chemical synthesis. The reaction time in a flow microreactor is defined as the residence time
between a reagent inlet and the quencher inlet, which can be controlled precisely and reduced to millisecond
order by adjusting the length between these positions and the flow speed. Such a feature of flow
microreactors enables the use of short-lived highly reactive intermediates for synthesis. Various chemical
reactions that are difficult or even impossible to perform in batch processes can be accomplished in flow
microreactors using space integration of reactions. In this presentation, we slow our recent results to flash

synthetic chemistry guided by flow microreactor research.
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Application of Continuous Manufacturing to Clinical API Production Processes: Innovative
Approaches to Overcoming Scale-up Challenges

Yuji Kawakami,* Takayuki Kishi, Mikimoto Katsukawa, Takamasa Kawamura, Tatsushi Murase,
Naoki Nishiuma, Katsuaki Baba, Yasufumi Kawanaka
Chemical Process R&D, CMC & Production, ONO Pharmaceutical Co., Ltd.
3-1-1 Sakurai Shimamoto-cho Mishima-gun, Osaka 618-8585, Japan
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Continuous manufacturing is gaining increasing attention in pharmaceutical production for its flexibility and
efficiency, particularly for processes where traditional batch methods encounter limitations. We report two
case studies in which flow synthesis was applied to the production of pharmaceutical intermediates: a
hazardous tetrazole formation involving hydrazoic acid, and a low-temperature Claisen condensation. Flow
synthesis enabled safe and scalable production, overcoming scale-up challenges associated with batch
processes. Notably, in the Claisen condensation case, this approach reduced manufacturing costs by 47% and
production time by 75% compared to the batch process. These results demonstrate the significant advantages
of flow chemistry for challenging reactions, contributing to accelerated and more sustainable drug

development.
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Process Development for HIF-PH Inhibitor Enarodustat

Fumito Shimoma,* Takashi Yamaguchi, Takashi Ogo, Kazuyuki Sugimoto, Hiroyuki Abe, Yosuke Ogoshi
Central Pharmaceutical Research Institute, Japan Tobacco Inc.
1-1, Murasaki-cho, Takatsuki, Osaka, 569-1125, Japan

fumito.shimoma@jt.com

Enarodustat (brand name Enaroy) is an oral hypoxia-inducible factor prolyl hydroxylase inhibitor for the
treatment of renal anemia in chronic kidney disease patients. Establishing a commercial synthetic route for
drug substances is essential for ensuring stable delivery to patients. To overcome challenges associated with
the medicinal chemistry route, such as avoiding a cryogenic reaction and column purification, we devised a
synthetic route incorporating the dichlorotriazolopyridine derivative as a key intermediate, with the
regioselective introduction of a phenethyl group onto it as a key step. This key step was resolved through a
nucleophilic substitution employing a malonate derivative. After thorough investigation, we achieved a

kilogram-scale synthesis, successfully overcoming these challenges.
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Scheme 1. Medicinal Route of Enarodustat (1)
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Chemical Reactions for Covalent Drug Development

Akio Ojida, Graduate School of Pharmaceutical Sciences, Kyushu University

Irreversible inhibition of proteins is a potent strategy to enhance the potency and persistence of
small-molecule drugs. In this presentation, I will present our recent efforts to develop new chemical
reactions that have significant potential for use in the selective covalent binding for target proteins.
These include cysteine reactive warheads such as a-chlorofluoroacetamide (CFA), bicyclobutane
amide (BCB amide), B-fluorovinylsulfone amide (FVS amide), and lysine reactive warhead 2-
cyanoarenesulfonamide (CNS). These findings have been successfully applied to the development of

covalent inhibitors targeting protein kinases, viral protease, and undruggable KRAS protein.
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Development of Manufacturing Process for Active Pharmaceutical Ingredient (EPI-589):
Discovery of A Novel Three-component (NMP solvate) Optical Resolution Method and
Utilization of Flow Chemistry to Avoid the Risk of Nitrosamine Formation

Kiichi Kuroda*, Kiyoto Sawamura*, Hirotsugu Usutani, Masahiko Tanaka, Kazuki Hashimoto
Process Research Unit, Sumitomo Pharma Co., Ltd., Osaka, 554-0022, Japan
kiichi.kuroda@sumitomo-pharma.co.jp, kiyoto.sawamura@sumitomo-pharma.co.jp,
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The manufacturing process of EPI-589 had a critical issue with poor reproducibility in the optical resolution
step. After exploring the conditions for optical resolution, an unusual/novel three-component
(R)-Trolox-(R)-phenylethylamine-NMP was found to be the most effective with high reproducibility.
However, there was a risk that nitrosamines derived from NMP would be contaminated into the drug
substance. To avoid this risk, flow chemistry that does not use nitrosating agents was applied, leading to the
success of enabling GMP manufacturing of drug substance (EPI-589 API).
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Iron-Catalyzed Direct Coupling of Organosodium Compounds

Ikko Takahashi,'”** Sobi Asako,' Laurean Ilies'
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For more than five decades, , transition-metal-catalyzed coupling has fundamentally transformed organic
synthesis by providing versatile strategies for molecules construction. As the demand for coupling reactions
has increased, sustainability considerations have become increasingly importance. Organolithium reagents
have been often used in cross coupling as nucleophiles or as precursors for other organometallic reagents; to
develop sustainable organic synthesis without the use of the less abundant element lithium, we have focused
on organosodium chemistry, capitalizing on the natural abundance of sodium. We recently reported
palladium-catalyzed cross coupling of organosodium reagents. Herein, we describe an Earth-abundant
iron-catalyzed oxidative homo- and cross coupling of organosodium compounds, thus demonstrating the

potential of iron and sodium for sustainable organic synthesis.
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AR FABRASH L T%, REBLOBAR-EHI > 7 ) CIRONCEATE 5, 612, A
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U LEEE LTz S~ N U U ARHRS OB AT LT b,

SR 2L, DN T7 0y MIRDY . F MY UL L ERRICEREE 2O REEHAIEICEN D
Bt LCHOLAHT Y U 2MEBMON v 7 ) 7 RO 2 R TR TER L7z 9,

(1] SfEIC K 2EHT MO LMEEMORRIEMKREAY T VI RE

PR XD FHET N U T DML EMORRILAR TS » 7Y o EER LT- (Figure 2), F1DIC,
EJET MY U LSBURIC LD FEREAY ORI Y A L (MY ULk, HDWIERANS
FNF M) UL ERHWNZAGEE A E DO el —F U T ARG Ko TR R CHE T
NU T 2MEEW B ESHERICHE U, WIS, SO F/E T, SR kAl 2T 5 2 & TR
TR U U MMEAMOBALIRE D » 7Y v Ve (Fittig B > 70 7)) BSPRICET L, A%
B MEL 2GRN ET UV — bt 2 G CTE 1=,

Na dispersion

(Nat. Catal. 2019)
o
Reductive sodiation \’<
X A Na cat. Fe + oxidant
S - | Ar
A - .
Na Oxidative homocoupling

X=Cl, Br Organosodium (Fittig-type coupling) C(sp?)~C(sp?)

Halogen-sodium exchange compounds
(Commun. Chem. 2021)

Figure 2. %7 b U 7 2MbAE O & SbBEIC X 2L FRED v 7Y 7

[2] SfEIC K BN\ATUETILFILEEBHET NI DLIEEMOIOR Ay T VT RIG
KEZAlE LTHEET MU U AMEEW., RETFAIE LTar AT kv 2 U CEMREED & Bk

D7 aAT 7V TR (Wurtz-Fittig B0~ 7"V > 7)) OBFIZERE L7z (Figure 3), #EL 725

DIZIIREE L U CTHIN L7z N,N,N',N'-Tetramethylethylenediamine (TMEDA) T& %, TMEDA DN

Na dispersion |
Cl (Nat. Catal. 2019) ‘/! Na cat. Fe + TMEDA + Br
Reductive sodiation @

Cross coupling
(Wurtz—Fittig-type coupling)

C(sp?)-C(sp°)

Figure 3. A7 NV v MMbEWEH WL a0 7 AL T VX v & ORI v 297 7 7



WK THAET 20T N U MbBEMORED v 7' ) 728 L, B0 7 a 2797 57
2T RIS RIRANC RS 5 Z ENTE T,

(3] v aXAY T VT RIEOEEHERIZHF-EER

—BRICERIT R TR L OBFENTI . SRERIL - AV VIREB L ORFEE AR L, BREL
THE& IR SOEME L TIRMEZ BT 2, 20720, ST X 2 FREE EUSIZHIENREETH Y |
POGHEDBRNEE LV E ST D, RIFETIE, 7 v 20 v 7Y 7 OGS ORRERRIFZ m) 1) C
TN Ty g FERRE PRIERE UTHEE SN D EHESERE AV e B E FEi LT, 20
AREEREEIR 2 W FEBRIL, AA A« ~UL U KRFOD Hevia Bifz O ITERi 27202, 2 b DFER
R L A~ 7 3220 AROSHIZ RERI & L CTHWERITIE s, Koaxh vy 7 70
BSR4 2 Z E RN TE -, Bz, L — FREZ RS TMEDA (3T ~ U v 4k
EWNCENLL . EOSEWIELEMT 5 2 & THEMIEZ R ESE T 5D, S HICERAEHICH LT
BN & UCERT 2 2 & THBEPIUROSUSHEZ I LT\ D 2 & 0VRE X7z, dEf7e s
BRBIZ OV TR E THIHT 5,

[4] SBRORE

ARFH AL, HER BICEERITETHLHLET M) U LTESLS Dy 7V T RIS & ER LT,
AW TRONTHAIT, BROAR B ~ T, arvbh, =y rn, @l nwo e R4
fildde & U 7- SOSERIISH TR b DO TH D, 5l&Hi S, GHRETF — LTI ERROLEEE & A1
T8 U U MMEEW TG D T RSSO B I EHE L7z,
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Development of a robust manufacturing process for Alectinib

Masahiro Kimura*, Tomohiro Oki, Kota Tanaka, Noriaki Maruyama, Daisuke Tamaru,
Takahiro Ichige, Masatoshi Koizumi, Yosuke Hosoya, Mami Yamaguchi, Shigeki Sato,
Yuta Miyazaki, Azusa Toya, Masao Tsukazaki, Hiroshi Iwamura, Kenji Maeda
API Process Development Department, Chugai Pharmaceutical Co., Ltd.,

5-5-1 Ukima, Kita-ku, Tokyo 115-8543, Japan

kimuramsh@chugai-pharm.co.jp

A robust manufacturing process for Alectinib hydrochloride, an anaplastic lymphoma kinase
(ALK) inhibitor, has been developed. Critical Quality Attributes (CQAs) and Critical Process
Parameters (CPPs) were identified through scientific understanding and risk assessment
based on ICH Q11 guidelines. Quality control of the active pharmaceutical ingredient (API)
was achieved through quality risk assessment, particularly focusing on mutagenic impurities
and structurally related impurities to the API. These challenges were addressed by elucidating
impurity formation mechanisms using computational chemistry approaches, comprehensive
experimental screening, and development of optimal recrystallization processes. This study
provides valuable insights into process chemistry by demonstrating the establishment of a

pharmaceutical manufacturing process through science and risk-based approaches.

T LI F=THERE (a4 T LY, Figurel) 13 oRMb @
Y LM% (ALK) BATE(E T B DR AR R T - y (:T
R3S DI MR . T O MR 205 & L7255 2 HiEfR N ‘O N
ALK HUEAI T 5. AMEAMITHIEGO L L LTA Y = NG Hel
2 E AT B ORBEE 2 LT\ 5, AKERS T, U ©

PEEREZBEL THLEALRY 2 EXRY DU OEAL T Figure 1. 7 L7 F=7 s
DENZITWRIES R Z I L Tz (Scheme 1), L22L AT

—V Ty FIZANT T, TUBRME A F R OARV AL EDEIRE & | NI LR P AR AR AR L 703 S
Bay buo—L EOREARBEL o T,



Scheme 1. 7 L7 F =7 DA TOER/L— b

1. pyridine HCI
H
o o NBS, CH;CN N o DDQ N ‘O O\ 2. Tf,0, pyridine
3-Cyanophenylhydrazine 7o\ ! g | THF water = O B
o= - o)
N4
ﬁo 1. TIPS acetylene, Pd(CH3CN),Cl,

N
X-Phos, Cs,CO3, CHaCN H U
o H O/ 2. TBAF, THF N ‘O
‘O ‘O 3. Pd/C, Hy, THF/MeOH = O
(o]

INOHREZ RS D720, MRWEHEE L RIEMEPLABRTRE L, FoRidME2R->hH

(o

O

RICH LT Ic L i E o b — L2 T oA L 52 & & L7= (Scheme 2),

Scheme 2. 7 L7 F =7 Hi/\— MEZ|Z WIS 7= & AT

Intramolecular Cross
cyclization coupling

o on HO
TYY
o o

p—

Na (6]

N N

\C[ O, N \)
: ‘ cl HU
Friedel-Crafts Claisen )
Reaction condensation

1. T V7 F =7 OFIENEBREMGE L — MBS 2

FROERMS I LS & B LI AUV — b & Scheme 3 12739, 7 = =/VERBEFAEIR 1 &~ U
— T T ATV EDRETHONDB T b ATV 2 Ly a8 UaFsik 3 & o SnAr RIS
O AIIMA 4 245, RICREEREEE T b U 7 A2 W= b o lioiE s & ik < BRic L 81k
DAY R—/VEK 5 5 LTz, RIZ Pd filllit ™ C® Buchwald-Hartwig 7 2 /{b&175 Z & TEP
ke &L, = AT VEILRE & Z1i2ki < Friedel-Crafts BB LIZ K 0 TUERPEE# 8 TR L 7=,

Scheme 3. 7 L 7 F=THEEIED X r— L7 v 7 ik

Ns

NO,
CN
Cl HNDNmO
Moty 3 O 1. NapS,04 H | -
| CD, MgC[Z EtN BUO I cs,co, ON 2. INHCI ‘ O NaHMDS, CX21
O DMF t-BuO I THFH,0 NC O o DME/THF
step1 2 step2a O O O step2b t-BuO step3
4 5

o 0
N N o
H H N
N N H N .
[ O TMSCI [ O Ac,0, DIPEA N N HClag. .
NC O 0 NC O 0 > —— > Alectinib HCI
TFE DMA NG O EtOHIMEK/ACOH

+BuO
stepd HO step5 o) stepb Overall yield: 31%

6 7 8



ANV — NEBESTLHITHID, SxAr KIS 60 FHRERLIZE D214 F— LV EREE L
Friedel-Crafts ! 0 UM B A AE LN IR L OV E RGO ETHELE 25 TR TH -7,

A ¥ F—)VERAEEECIE, A AT 2 BT Lo R, Rt o0 Az Wizl — iR RSk To
SNAr SUSMZ Z 0 @SR TARM 2155 Z LIZkP L7z (Table 1),

Table 1. %5 — T4 SNAr MUNMIBIT DIRIL LR R 7 ) —= 0 FHER
N\\\(j:No2 N
Cl
3
XO ! Base O,N O
o O

Solvent (6 viw) XO I
2 O O O

4

Condition” Base (eq.) Solvent Temperature Conversion”
1 KHMDS (1.1) THF r.t. 21%
2 K3PO4 (3) THF r.t. 56%
3 Cs:COs (2.5) THF reflux 90%
4 Cs2C0s3 (2.5) DMF 50°C 98%
5 Na,CO; (2) DMF 40°C 0%

a 1.1eq. of 3 was used in condition 1, 3 and 4, 1.2eq. of 3 in condition 2 and 5 5 Determined by HPLC

%5 1. T#e Friedel-Crafts R IUBRM BRI I T IEMALAN G Wik 2 x BEr L7c & 24,
HEKEERR & DIPEA 2 W2 R TROSER EIRME L IcRE <M L35 Z &3 bho 72 (Table 2),

Table 2. 55 H T#2 Friedel-Crafts BUERAL ST HT DIGTELAL, HEE, BEEOR 7 ) —=0 FiER

9 Nc

N\) Reagent (2 eq) N\)
H N Base (7 eq.) Q/ Q/
\ O Solvent (10 viw) ‘O
NC O o 90°C NC O NC N

HO

Condition Reagent Base Solvent Conv. (%) 87 94 10¢
1 SOCl, - DMA 83 50 3 24
2 TFAA DIPEA DMA 52 19 26 6
3 Ac20 DIPEA DMA 100 84 11 3
4 Ac,O NMM DMA 98 70 5 20
5 Ac,O DBU DMA 100 4 85 1
6 Ac,O DIPEA DMSO 70 4 62 1

a: Determined by HPLC analysis




2. BEMDORWEEY 1 AEE

BxIE LA — LT v FERER AR T et 2icxt L, ICHQ9 BLOICH Q11 H4 KF
A NTES L BRIREE Y A7~ R T AV bRk EHEBIEETIEEIEHT AT T L
I F =T OB EE S O A RN T A L A HEE LT,

2.1. JRIK CQA DIFE L BRI IEE
ICHQY9 WA N7 A fEv, B DOME, 2ttt AOMEICEE%s 52 52 BEERMEZRET 5

7DV AT TEAA Y NeFE LT, ZO/RE, REOBEZEMEFME (CQA) & LT TR 3 EHD
Al 2 R e Lz,

cFETETEIAT S ICHMT7 IZES BEHENYLER Class 2/3 Rl

s RACEER TR CERT 5 2 EEO MY

c BT TRIET 2 ANVE VBRI b E SNBREDRNIER BN
A CQATKT L, BURIMED 2 IS A 49 272, ICH Q11 ICE SRR R TIL%
BWH+T5Z Lic Lz,

22. BE_ITRTREIAT S ICHMT IZES FEMPLE Class 2/3 Rl

5 TREERE 31X, ICH M7 A K7 A 128175 Class 2/LEWTH Y . 3 HERDREIZERY
HE D TSR BB MNETh o7, SNAY SUSDOERY) 4 DARLZETH Y, MIGERM EBAT 2
retro-Claisen )i~ & ZAUZHi< 38 EDFH/2 D SNAr SN LV 11, 12 DEIAET D 2 EAFRE L 7
> Tz (Scheme 4),

SNAr }iﬁi@cﬁi% 4 LT — b da TSI N CEEICH D LB 2 HILD D retro-Claisen
PO 2 $i 3 2% 72 D121 $$<%Eﬁi/§~%%@’ﬁ%ﬁézgﬁ%50:FD71:w
EHILORNE waw%a [CED 4 DIFMET v F o ORRMEEITIEREICELS . Bitm/ F— |
4a ~OBE)THE & ,E;E'\Zbﬂtﬁ\ AL KX D IRNTHRE RILERYEE ERRRENTH D Z & &R
LT\, I TRBEE Y LAOEMELHF LI 2A, KBRITHL 3 YELZHNNWDLZ LT
IREIIZ D Z L ATHE LTz,



Scheme 4. # T2 SNAr SUSAERN 4 D4y fREsHE

2.3. BRRALEERTIETERT 3 2 BEORHMY

RAMEFER TR CTh DA LR CTART 2R ML, SV BREREZ AT 2 & LREAMEAE D
HHZETHRBREMNETHDL OO, PUREEER 9 L ArE RYEE 10 1TEIEMN RS E Y A7 ¢
bolo, &I TRIGORIE - IEHES E OB R 21T o7 L TA, RIRE T, KR o HKEE
3 L OV DIPEA # (M9 5 2 & TSI Z M L35 Z LN TE | FRIChERMEER 10 2 k&
MR CEDZ L& RH L7 (Table 3),

Table 3 % . T.F2 Friedel-Crafts BBV SR I 1T 5 Y Bl

NJ Ac0 (X eq.)
H ! DIPEA (Y eq) Q/ Q/ o N
\ O DMA (Z viw)
NC O o NC NC N

HO i [Oj
Condition Ac20 DIPEA DMA Conv. 8« 9¢ 104
1 2 7 10 v/iw 100% 84% 11% 3%
2 2 eq. 3.5eq. 5viw 100% 78% 4% 15%
3 2 eq. 7 eq. 5viw 100% 79% 5% 11%
4 2 eq. 7 eq. 20 v/iw 100% 86% 9% 3%
5 4 eq. 7 eq. 20 viw 100% 89% 5% 4%

a Determined by HPLC

2.4. BT CREIET D ZRVE VBRIERHY

CTRICBIT = haEoiE LTI BRI T ' 2B W T, BIoAl TH HIRERE T b
) T AT K BT D AV UK 13 DV TRRAERMIC 0.32 HPLC Area%s% (7 L7223, ¥tk
DIFEVIT LD HHNTE TRIZBIT 200K « mirEORB TR CHARETE L LEEL TV,
LU 5, B L FERICE W THEEEZ RO A LR VERK 14 & LT 0.07T%5EF 352 &
23 L 7= (Scheme 5),




Scheme 5. ALK ERIKASHM D B 288

CN

O

N
oN : Nassi0, MO ’ﬁ‘% "O
o I THF-H20  tBuO
X O +-BuO NC O
o O HO5S
4 HO3S
Detected impurity ratio - 0.32 HPLC area% 0.07 % in Alectinib

ARHH 2 ha— U OWTEREEZ B 57280, F . TRUMBORFRIES 2 REE LR, A
AHNTHE — TRROBHNIC I D KRE IKBAEETH D 2 & &2 A LTz, SRR — TRA DIk}
L AVIR VBRI 18 2 1L1%IRIM L, a7 e A2 £ L= & 2 A, 0.10 %Al £ ThrE
TE5Z L %R LT~ (Scheme 6),

Scheme 6. A /LR ERIRAHY) O K5 HL%h Fe

H
| N |
O \ O recrystallization ‘ O
—_—
0 EtOH/H,0 NC Q o NC O
t BuO £BUO
tB o HO4S t-BuC HO4S
5 13 5 13
(spiked to 1.1 HPLC area%) (<0.1 HPLC area%)
3. £&®

VLB, FHRACAIC K 2 AR ER A ) = X L ORGEZ @ LI HE S v 23T X —% (CPP) @
BB, B 2D WITHEBUIT A — X ORI FERIZ X D ROCFHEDOfRAZ B L, 7 akB AT A—HD
RS A2RE, TR DEOE VRN RA v FeET s L THRU Yo 2 2R L,

ZDEH 7 CQA L CPP ZHE LA & U X 7 G-I B 5 & EHRERES 2 A58 5 FiEIC &
V. B OEWEEE Z B A RE 2R BRI O S WEE T o v A 2RI T D 2N TE T,

Zlii‘/jﬁ % [Quality by Design (QbD) | Of&E b &IC LT Ve —FThH, #AnWE & B

VAR LoD, RN ORELEE T o AOMREZATRICT D TEEEZTND

Reference:

1) Sakamoto, H.; Tsukaguchi, T.; Hiroshima, S. et al. Cancer Cell 2011, 19 (5), 679-690
2) OKki, T.; Tsukazaki, M.; Shiina, J. et al. Org. Process Res. Dev. 2024, 258(11), 4114-4126
3) Hunter, W. H.; Sprung, M. M. J. Am. Chem. Soc. 1931, 53, 1443-1447
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CHy 0
+ -
CH3(CH2)11_';I_CH3 Cl Cl/\OCH3 N\OJLO,N
CHs; o 0

Dodecyltrimethylammonium  Chloromethyl Methyl Ether Di(N-succinimidyl)
Chloride (= DTAC) [CAS RN: 107-30-2] Carbonate (= DSC)
[CAS RN: 112-00-5] [CAS RN: 74124-79-1]
SO;
A
CH
CH3(CHp)1+—N—CH; Br )\/\ N
' CH3 ONO H
CH; CH
Dodecyltrimethylammonium Isoamyl Nitrite Pyridinium
Bromide (= DTAB) [CAS RN: 110-46-3] p-Toluenesulfonate (= PPTS)
[CAS RN: 1119-94-4] [CAS RN: 24057-28-1]
o
(?H2)3CH3 o o n -
+ —_S—
CHyCH—N=(CHasCH; ? - |STRTO |
- o
(CH2)3CH3 PF6 \/ \/ 2
Tetrabutylammonium Divinyl Sulfone Zinc(ll) Triflate
Hexafluorophosphate [CAS RN: 77-77-0] [CAS RN: 54010-75-2]

[CAS RN: 3109-63-5]
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BCSJ 100th Anniversary

A photo of Dr. Kikunae The Bulletin of the Chemical Society of Japan (BCS]J)

Ikeda in the firstissue  wag founded in 1926 as a pioneering chemistry journal

GRECT publishing in both English and German. Since then,
BCSJ has been publishing significant work spanning
various fields of chemistry, except for the years 1945 and
1946. The 100th volume will appear in 2027.

January 1926 et

; £ First Issue

9 l{,l,, Val. ‘1 No. 1 { e

Photo: KOJT OKUMURA o
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