5 30 %55 8 1 ¥
2022 4 8 A

FINE CHEMICALS

W T Vol.39, No.8

Aug. 2022

RRSEAMALER

L-iREIRNERE T ZMN

BAwe, B &, HiRsh, 283, BiEs, B 4

(BRRF BT, T 99 510632 )

WE: HEER (1) ki, BenE, MR RRAREZER (); #35, K5 NaOH .,
= LIRS S LB R AR B i S A I RN, SRR TR E AR (IV); RE, IRV ZH
S OPREAFEN R AL A S B e RS LR R (V) e, WH EBOPRBE T TR IR, JEXF
Z T EHEAT T RIEFIR . SAFRILI G T 24050 . SRR = B S = kel s T b — 40,
M n(NaOH) : n(= LSS L) = 4.0 : LOK, (LAIIVIEE=FN 62.42%; M4 n(IV) : n(MH B =1:
2.0, n(NaOH) : n(=ZBEAEIETNE L) = 89 : 341, Z5=H VINIRE =R N 75.79%., &) V 4455 Haifk
JE ) HPLC 4l Ji>95%, HZ5H% MS, 'THNMR K BCNMR #4T T

KR L-EZERR; —CBAEEMES; ST M= kA

FESES: 0627.6+1 XEERIAE: A XEHS: 1003-5214 (2022) 08-1668-07

Synthesis and process optimization of L-selenomethionine

DAI Yangxiao, LIAO Jin, YANG Peiling, L1 Yifei, OU Shiyi, ZHOU Hua
( College of Science and Engineering, Jinan University, Guangzhou 510632, Guangdong, China )

Abstract: Firstly, bromohomoserine (IlI) was synthesized by bromination reaction after alkylation and
desulfurization of methionine (I). Secondly, disodium diselenide was obtained by reaction between
selenium powder, sodium hydroxide and sodium triacetoxyborohydride, which reacted with compound 1T
to give selenocysteine (IV). Then, intermediate IV was reduced by sodium triacethoxborohydride and
methylated by methanoiodine to obtain L-selenomethionine (V). Finally, main steps were optimized and
screened, and the process was validated and scaled up. The optimal synthesis conditions were as the
following: Higher yield (62.42%) of intermediate IV was obtained when disodium diselenide prepared
from reductant sodium triacetoxyborohydride with a molar ratio of NaOH to sodium triacetoxyborohydride
of 4.0:1.0. And the yield of final product V reached the highest (75.79%) as the molar ratios of
intermediate IV to iodomethane and sodium hydroxide to sodium triacetoxyborohydride were set at 1 : 2.0
and 89 : 34, respectively. HPLC purity of final product V was above 95% after crystallization, and the
structure was confirmed by MS, *HNMR and *CNMR.

Key words: L-selenomethionine; sodium triacetoxyborohydride; synthesis process; disodium selenide;
feedstuff chemicals
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MR 2 10 °CAEA A 3R RFL A TS ERFT 2% Ab 2 |
itUE, 60 CTF T4 6 h 2™y I, =3 88.15%,
175 5 182~183 °C, HNMR (300 MHz, D,0), &:

3.77~3.75 (dd, 1H), 3.70~3.68 (m, 2H), 2.09~2.05 (m,

1H), 1.96~1.92 (m, 1H); *CNMR (75 MHz, D,0), ¢:
174.4, 58.6, 53.4, 32.1; ESI-MS, m/Z: [M+H] it
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P —2,

1.23 AR HAR (V) &%
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NaOH F 25 mL B2 FUfi, #RJ5MA 5 mL 7&K,
F L1k 5 ming #:35 i A 2.00 g ( 0.0094 mol )
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pH=6, SRJGINAZ] itk —4hEw T, 78 25°CF
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30 min, PEMRLA W IV FRE W, PR N 14 mol/L
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2H), 2.27~2.40 (m, 2H); **CNMR (75 MHz, D,0), &:
171.8, 52.7, 31.3, 22.7; ESI-MS, m/Z: [M+H] " F it &
363.0; lliAMH 362.9, 53CHk[26)%H —3k .
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1.75 mL B e /TG K R (VI Je) = V(TEK
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i3 9EJ5 60 °C K T4 6 h, 725 75.79%, 14 15 265 °C.
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221 NaOH A& L-mRERE (V) A R%h
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H LA 305 . SR FH NaBH, 8 JrE o Bl i) ek i 4
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[l T RN A P VAR U i = LT D = i
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T $ g S I A% 8 {H LA ] 1 80 R e 8 5
N PPAL o %R 1.2.4 S8 5k, HZE NaOH #Y
Jinte, %%% NaOH 5 = Z WE A L0 S AL 84 5 1)
Lo L-Al G 28 ey e i s, 25 RN 15l 6 o .
MK 6 AlH, 24 n(NaOH) : n(= ZBEEEEM A1k
BN)=1.8: 1.0 i, tLEWV - HREAML; BEE NaOH
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n(= LB E M A L 4)=89 : 34 i, FRILFH S
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TR R, TCIRJE JEUREIV B 2 ) VRS B AR
T, MASFEREATFYR A SN, R
AR, SRR A, R AR R E R R

e R, X BLTRUR IR TR . X — B Tk A
n(NaOH) : n(= ZBAIEMN S 1k 51)=89 : 34 5 /il .
222 IR 2 xd L-mAR KRR 6 A
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Fig. 7 Effect of iodomethane dosage on L-selenomethionine
synthsis
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PAFE AR - 2R . WA 5ot , &
N LR I LB — A e g, T E BT DASRAS R Y
HPLC 41i £ >95%.

IV LA AR n(IV)  n(NaOH) -
n( = L WAL A AL 1) : n(CH3l)=10 : 89 : 34 :
20, 25 °CFJehi 15 s,
2.3 WIFXIFAMAEE

it — BN A R T A R A B,
R I8 e HE A B AR F X T 20 B 4R 1 v ) = g B &
Ykt 1T 3 AT SE R ik, K B — 2 i S i

BRI 45 e ok 10 75, BEAT T ORERAIE,
SERLL CPEMEsbRERZET Fon, HEMEE I~
V7= 1R,

MFE 1, RAETZAMHERIMAEY T~
V 72 3 AE (62.31%:+0.01%)~(88.20%:+0.04%) = [ii] , 5
B /MR AR — 3, R ES S RTE
(62.50%:+0.15%)~(89.05%:+0.31%) Z [f], 5 K iiF 25
MIZERIEAR —3, RPZT2ZASMEH, RAZ
Tk BB A . WM, O L-AAR AR
ZIR ) Tl #5528 5E 1 0120 A

R 1 EUESCE AR SR A R
Table1l Yield of validation test and amplification test

PR %
EY SR A 7R R % |
B S50 R S 56

I n(BER) : n(File —FES) : n(BFR . 45)=10 : 19 : 18, IV iHE 88.20+0.04 89.05+0.31
100 °C, ZREftE 10 h

m 10.193 mol, S MR LBRIFEW (HBr & /0% 33%) 10 mL, 84.96+0.35 86.75+0.50
JREE 90 °C, [UMEATIH] 12 h

\% n(K) © n(NaOH) : n(= & Bt & FE W A AL 84) : n(1)=27 : 53 : 62.31+0.01 62.500.15
13 : 10, RN 25 °C, JETE 16 h

v n(IV) : n(NaOH) : n(= Z Bt % 3£ T A L #9) : n(CHsl)=10 : 89 : 75.82+0.09 75.95£0.14

34:20, Wi 25 °C

o BT, B 0.168 mol; M0.071 mol; IV0.014 mol,

3 #Hit

-~

ARSCUIE AR AR R, St . A .
RAG . AR R IR IR G A B R A )
L-fi QR 2R, Hoh AN SBT3 T 30 R
JA— i b L R ID SRS =N A D]
TR ST BTSRRI ER R, XSk
BT T A AL, IR T4
(1) ZAfifb —ah a2 A 6HR JE R i ik, 18
JEURE 1 A5 Y = 2B R S AL T LR R H TR
B e B8 n(NaOH) @ n( = Z kA 3 i & 1k
£)=4.0 : 1.0, 7EH RN AR 16 h, Al 3k4%
Hp ] = AR AR R e R, H R R RN 62.42%;
(2) T HEEWT 28 5 Ak . $5#8 n(NaOH) : n(= 2
P B RO S AL 4)=2.7 = 1.0, n(W4C B DR RR) © n(ft
Fe)=1: 2.0 XFAlAR s e R b T30 ) . H 34k,
A R4S i 7 Rl 75.79%I0 2477 iy L-ili A 2 .
AN T A SCHRR 9 7, AR SR I 7 3R
Wag gy MR, A L- AR &R 1) Tl il 4% 25 5
T A
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