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Stereocontrolled total synthesis of (+)-Biotin through a chiral-auxiliary

strategy — From batch to end-to-end continuous-flow chemistry

Fen-Er Chen (f&Z%)L)

Engineering Center of Catalysis and Synthesis for Chiral Molecules, Department of Chemistry, Fudan
University, Shanghai 200433 (China).
*Email: rfchen@fudan.edu.cn

(+)-Biotin, a water-soluble B vitamin, has immense importance in human nutrition and animal health .
Despite nearly 75 years of detailed development 2, this vitamin has remained an elusive target for chemical
synthesis due to formidable issues of step- and atom-economy associated with all previously explored strategies,
especially the current Sinchang-Shengdal® and DSM-Tiger auxiliary-mediated® batch manufacturing processes.
Here, we present the first integrated thirteen-step continuous-flow asymmetric total synthesis of (+)-biotin from
commercially available meso-cyclic acid (Scheme 1) B!, This assembly-line flow synthesis provided (+)-biotin in
48.7% overall yield with a total residence time of 124 minutes (0.79 g.h) aided by the development of a
Pd-catalyzed Fukuyama coupling for rapid assemblage of biotin side chain and a 47% HBr-mediate flow
debenzylation/ring-opening and ring-closing cascade reaction to access the target’s biotin. Another unique feature
in this approach is telescoping of chiral auxiliary-controlled diastereo-selective alcoholysis / reduction /
lactonization, automated auxiliary recovery/recycling as a pseudo-catalytic flow cycle under a closed-loop control
for constructing Roche’s lactone core to extremely heighten step- and atom- economy and minimize the waste and
residue residence time. To the best of our knowledge, our newly developed continuous-flow regime is the highest
total number of chemical transformations conducted in any continuous-flow synthesis reported to date worldwide.
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Scheme 1. Our synthetic route to (+)-biotin (1) in integrated continuous flow
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Fig. 1 Novel visible light photochromism strategy through triplet-sensitization & Bio-applications.
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Fig. 1 Figure caption in English.
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Fig.1 Surface wettability and SEM surface morphology of three kinds of sands:
(a)raw sand, ( b ) colorful sand, ( ¢ ) superhydrophobic colorful sand
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Fig. 1 H-bonding interactions analysis of dynamic self-assembly process of Gel system: (a) for S00SN, (b) for
PAO10; (c) Gel cluster and C9 aromatics visual study of interactions by IGMH; (d) 3D depth map of wear scar
after adding PAO10 base oil test; (¢) 3D depth map of wear scar after adding PAO10 and 3% HMTA test
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Study on the application of oil-based branched-chain nonionic
surfactants in hard surface cleaning

Xu Li ¥, Qingwen Dong !, Jinxiang Dong '>"*

(1. College of Chemical Engineering and Technology, Taiyuan University of Technology,
Taiyuan 030024, Shanxi, China
2. School of Chemical Engineering and Light Industry, Guangdong University of Technology,
Guangzhou 510006, Guangdong, China)

Abstract Oleic acid is the main monoenoic acid in oil and fats. Aiming at utilize oleic acid
for synthesis of novel branched chain surfactants with excellent performance, the oil-based
renewable branched chain nonionic surfactants DMOEn were synthesized through
esterification with carboxyl groups to improve hydrophobicity, and the introduction of
hydrophilic groups through double bond functionalization reactions. The stability and surface
activity of the complex systems made up of DMOE, and the commercial anionic surfactants
SDS were evaluated, and the performance of the selected composite system’s cleaning on
hard surfaces made of various materials was investigated. The results showed that the surface
activity of the composite system had a particular synergistic impact and the appearance of the
DMOE,/SDS composite system was transparent and clear, demonstrating good stability. The
selected DMOE,/SDS composite system provided superior hard surface cleaning abilities and
cleaning efficiency on a level with commercial isomeric fatty alcohol polyoxyethylene ether
which demonstrated that it could be utilized in the field of industrial cleaning.

Keywords: natural oil and fats; branched-chain nonionic surfactants; solution stability;
surface tension; hard surface cleaning


mailto:dongjinxiangwork@hotmail.com

s jmEEHIsH Y 1T X=

i - AiE B2023XEhRINES

2023F7H22-25H L IH%Mi PEETSSRANTELERS . KETHSHERDS. (MALDSES
b ADBf: RERKAY. KERTAF

D —
N

FVRALFmSHIFSG

ERE: WHE RERKEKF
WP PR RERKEKF



20235 _mPEY IZ=BHAY I XK=

g NPl FEUTESEALTELERS | KETHERANS. (BALTRELS
2023%7H22-258 | FE - K& | BAEBL: AEREAY. AEETAY

TH] ) 245 % 1 790 8 me vt RO ATL AR SR B RU L8R 2 ST Bt 50

T HE
AR KA AL T 2E R LR AL 211189
KER: ZmI . S A, SRS, AN, PSS

BAUE BEOR IR R HA ZARIE . AR AE-P8 . 2 REEMZ I8
SRR R A R ) B RE G e AR o AR, e A S i B RE A I L 2 FR i i
LR, MR RER TR CREE . MPEEEESS) , SIS TG
P IR RH B T RE =A% — 7 BRI <5 . mRTE R “Igh it
S H5ERARGIN 1+ = A B2 37 WA, SCBUE YR AR B
7 R RO REBETT ST A . BT XTI R (R, AN T B SRR 2540 LA, L2
KT AR R, NEE N TR LRI RGT, VR RE
PIVERE RIALE 2 IR T, RIS 0 728 N S Bk % i
5 B AR R, IR SR E IS, RO E s 2 AR, DISKHL
Pt R T FE T o 122 0F T SR LAYIHE SN vt = 24 A0 2 it A s AN S Ak
BT R A TR 3 o 3T b, B X At SR Bl R 1= 24541 2 i )3 T 238 4
S HELAA I U7 R0 RUAR 2 SRS, 06 HL K B R R AR A8 (10 X e AT 2
HE%,

S5 3k

[1] Kai Ge, Raphael Paus, Vera Penner, Gabriele Sadowski, Yuanhui Ji*. Chemical Engineering
Journal, 2022, 444: 136678.

[2] Yiping Huang, Defang Ouyang, Yuanhui Ji*. AIChE Journal, 2022, e17672.

[3] Yuanhui Ji*, Dule Hao, Christian Luebbert, Gabriele Sadowski. AIChE Journal, 2021, e17372.
[4] Qiao Chen, Yuanhui Ji*, Kai Ge. Chemical Engineering Science, 2021, 244: 116798.

[5] Yu Cheng, Yuanhui Ji*. Journal of Controlled Release, 2020, 318: 38-49.




20235 _mPEY IZ=BHAY I XK=

g NPl FEUTESEALTELERS | KETHERANS. (BALTRELS
2023%7H22-258 | FE - K& | BAEBL: AEREAY. AEETAY

i e i, B B &) B E AL A 5 M A

PN

T TR 540 T2k, M, 510641

KIA: ERNEIEIL, MOFELE, 14X, p-AI&IHETFNG

FEE

AT R SR EAEM RGN 7 o BRI, Hlid &N RE IR T —
MNEZ AR BIET K, RIS E . & KA R FEAHA R TE P R A
MAC AT ) 2 R 3 3 A S B 0 A B, T v i 58 P DA v Pl S B AR IR B ) o
AL U AR, MmN B A 758 /0, IF a8 KB/ RAERG AR . A
fife BEEAG . BRALSE SRR RIS, (iR 2R PO TR . BHE R
AL AR ) E T R A Rl T ) 7 VR R i v B ) PR A S SR B2 5 IR AR R A B HE I
LA, BEEMOFMEHI R R, I NI T MOFA RS AL BB, B “
FEHMNI TR i A A 771

X B M Y I R A S SR AR L R S e T RS R, T ot
MOFsIZ M5 S1EH, EHAEHAVLACH (2-FHEDkME . W ERKF RS L
E&EET (cu?) , il HEA 2 LALLM IIIRMOFMERL, B )UK B4 %)
BEEF BB FEMOF N . FLAE /KR (1 Bl I B2 7T 16 100°C 7 B 10K Fh g At U
JERIIA110°C, HEE 2 S REIES0°C 5165 . &% MOFs I ALAE i 5 8= 7
TREAYER G, 8 S8 w75 FEkbak, fHEESER S T1E
NI REAT A EE 5y 2 2 FLMOFs. £ 3] 5 i AR E gt — B4R 22120°C, XHMsR4F
YR VAL P IE90% . 12 77VE AT AR AN TR A (A0 S ST, B AIC e A o 72
(I RSCAS, 36 TT AR T v 22 G B A0 BSR4 25 e A 5 BBG 11 3L P2 DC T ¥
FR LA B i i 45 Rk A 2R 1A% o ) A



20235 _mPEY IZ=BHAY I XK=

g NPl FEUTESEALTELERS | KETHERANS. (BALTRELS
2023%7H22-258 | FE - K& | BAEBL: AEREAY. AEETAY

R/ R B T B R B R AL R M

URERi
ViR TR SE RS, FE B 570228

*Email: chentiegiao@hnu.edu.cn

HI T WA C-NERE A FEIR N, MR A A R PR AR AR PR 26 fa BT, — R S miE ki
SRAZIRFIMM-HEE A S P B RN . H TS A B C-NBE 0 Sems T Z A WAy 2 H— Rk
WM O U T b 5N IR B S H 1k [ BB o B A1 (U T 28Uk HE ) Tk [ () FR R Bt 4 )
Mglutaryl ik (18 —BEHE) 55, SRJA 45 Gl I Jm s g A, SEILMLZ C-NE RIS 1L 5 ek
RS T AR T A AL 22 e 5 (B R SR e 5V 7 A Y &0 Bt 5 AN AR 2 IR B4 iR T
Jo B B RIMERE , I H i TIX RS I 5IN, RORFEAR 122858 SRR S 82 4 iR 1 22
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FSEAZARI SN, AT SR C-NBE e AL S e Ak . SRTTT, 3RS — ROy — B D id 1,
BAELCARCE T, T H A TR AN S -H =R AL, N — R = R T A
B o ARSOIFR T IR/ RI I [R) 46 A 1 PR T e C-N R VG A 5 T A AT S - R IR 5 I o 1)
SIMHEBE K1 5R I, SR A B8 AT SRR AR R O Tt SO, T) 815 B2, ERONIRA 26T
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Amide re-routing through reactive acyl iodide intermediates

o} 0o
R()]\'EF H‘N’R3 1 equiv HOTY, 10 mol% Ki RJ\N'RS
+
R2 R4 toluene, 120 °C, 16 h R
ny = 7'c=0 .
O- OH iodide HO , selective o
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RJ\N,R — RXN'R o R/U\I
R2 R?

Fig. 1 Transamidation of Inert Amides through Acid/lodide Cooperative Catalysis

SE R

[1] Meng, G.; Zhang, J.; Szostak, M. Chem. Rev. 2021, 121, 12746.

[2] Zuo, D.; Wang, Q.; Liu, L.; Huang, T.; Szostak, M.; Chen, T. Angew. Chem. Int. Ed. 2022,
€202202794.
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Fig 1. Performance analysis of DSI in solution
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[1] Wang, Y. F.; Niu, H. Y.; Wang, K.; Wang, G.; Liu, J. W.; James, T. D.; Zhang H. Analytical
Chemistry 2022, 94(21): 7510.
[2] Wang, Y. F.; Zhao, X. L.; Chen, Y. H.; James, T. D.; Wang, G.; Zhang, H. Chemical
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[3] Chen, Y. H.; Wang, Y. Z.; Yang, Y. G.; Li, Y. H.; Wang, Y. F.; Wang, G.; James, T. D.; Xuan, X.
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A EE R T ae AL TR e KA B ALV N 770 7 b, A SCRR AL T —Fh i R
FoH B ThAE MCSPLs FLALFIM BT PE %, TEBRZ . B T A BA ) i R A .
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R, R*: C15 or C17 alkyl n:Sor7 R3, R*: €7, €9, C15 or C17 alkyl

Fig. 1. Schematic of Zn(x)/Ce-MCM-41 preparation and MCSPL synthesis.
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