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| therefore chose with much enthusiasm “Discovery and
Development of New Organic Synthetic Reactions Catalyzed by
Transition Metals” as the central topic of my life-long research

projects.
---- Ei-ichi Negishi
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flupentixol decanoate

(Z)-Flupentixol (8) was separated via a new method with a purity of 99.9% and a yield of 29.6%, E
and the separation method has been patented and authorized in 2009. !

Compound 4 was protected by acetic anhydride which can :

avoid the production of self-condensation impurities of 4. !
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Pemetrexed dialanine which has more stable property was E
obtained with a purity of 99.5% and an overall yield of 69% . |
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i According to the preparation idea that ester ligand was coordinated before the hydrolysis, the
i sonosensitizer DEG was firstly synthesized with a purity of 95.2% and an overall yield of 73.1%.
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Tircin was prepared by a new method with a total yield of 74.1%, and E
the method for preparing tircin from 4 has not yet been reported in literature. |
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acipimox the co-crystal of acipimox-isonicotinamide

Fujicalin® SG Yol e vede

A-TAB PASAe
DI-CAFOS®PA60 < ¥ v

—> DI-CAFOS®A150 v¢

C1890D PASASAe

Emcompress®  Yoioiole

bulk density and
tapped density

Fujicalin® SG KRTW

W} A-TAB Pt
~ ®
filling property |—> DI-CAFOS® A60 v ¥ ¥ e v

DI-CAFOS® A150 ¥¢
C1890D PASAOAS
Emcompress® Yy

Fujicalin® SG PAGAS

- - A-TAB PAGAS

thlc!(ness, dfameter a-nd tensile strength DI-CAFOS®P A60 ¥ ¥ ¥¢ Yr ¢

maxium radial breaking {abletting pressure compactibility DI-CAFOS® A150 Y ¢ ¥y
Force C1890D ks

Emcompress® Yoyl

Notes: More v means better property of the excipient
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®-acotiamide hydrochloride trihydrate capsules, oral administration;
m—acotiamide hydrochloride monohydrate capsules, oral administration;
A-acotiamide hydrochloride trihydrate solution, intravenous injection
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W RO CAE € A EE VS 77, Bl 0 [l 2 00 s 2RSS 1 Fa b, PLBE T U R IE A SR I B s S- I B
AR U 22 0] o 285 L 7R G I B A ORI, B A L& J0 0 (27.91+1.33) Ulg, [l A 3 W2y
(25.78+1.23) %, LR PR EVEL . Ak S [ BRI BN - B 20 BV, iii# N 3 BV/h,  EhISAUNE
BN SRRIREE, P S- IRTF R G IR A BE AR AL FRIL (61.78+1.91) % . [l Al S S ZE DK-1 BH B 158 et ik alifh,
JRAFRIALRE T 98 % ¥ S- IR HIR AR (SAM), Wy (71.50£1.61) % .
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Immobilization of Thermophilic S-Adenosylmethionine Synthetase and

Preparation of S-Adenosylmethionine

HUA Haojii', WU Yong', HUANG Zongqing', ZHANG Xiquan®, FENG Jun'*
(1. Shanghai Duomirui Bio-Technology Co., Ltd., Shanghai 201203; 2. Chia-tai Tianqing Pharmaceutical Co., Ltd., Nanjing 210000)

ABSTRACT: The specific activities of immobilized enzyme, recoveries of enzyme activity and stabilities of
continuous reaction were compared between amino resin and epoxy resin in the immobilization of S-adenosylmethionine
synthetase. The results showed that amino resin was an effective immobilized matrix for S-adenosylmethionine synthetase
with good stability of continuous reaction. The specific activity of immobilized enzyme and recovery rate of enzyme
activity were (27.91£1.33) U/g and (25.78+1.23) %. The optimal reaction conditions of immobilized enzyme were
listed as follows: the sample volume was 20 BV with the flow rate of 3 BV/h. The salt types were potassium sulfate and
magnesium sulfate. The molar conversion rate of S-adenosylmethionine was up to (61.78+1.91) %. The immobilized
enzyme reaction solution was purified by DK-1 cation exchange chromatographic column. S-Adenosylmethionine with
the purity more than 98 % was obtained and the yield was (71.50+£1.61) %.

Key Words: S-adenosylmethionine synthetase; S-adenosylmethionine; immobilization; purification
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RFEREARRIR, B B m Al P IR 2 S50k A1
[ A 7K A 2 RNERR S 7 K I el o 4
KB AR = 2 OB Ui, R ERIH S- IR
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AW FE R RUE T w8 A X S BR
(Methanococcus jannaschii) 1] 1 347 [& gL 5T,
R EL A T v AR MR RO a5, T (4R AR
1 FERH

TY92- 11 A4 PR AR MOk A (T8 2 AR I
HIRAF ) 5 Alliance 7347 AL @ FOHAH (4% (3£ Waters
AH]) : SCG-100 BUEE (1% R G0 (M BERERHE A RAA] ) 5
8200 AU HEAYEPEM (48[ Merck A7 ) .

#FH KIHFF B E.coli BL21 (DE3) /pET28a-MjSAM H A
SIS M (MIEET 20140812) ¢ T =R IR 1T R B
B (TLR IER R R AR A v, 205 51.3%, {it
520170110) ; FREM G LX-1000EP (it 20160323) FI%
ERHE LX-1000HA (#£5 20160323) ( 752285 BRI b1
BB AR AT ) ; 30 kDa FEIERE ({E[E Merck 2A#], it
5 C8MA27302) ; il R4 % (kanamycin sulfate, Kan,
fIt'5 B817BA0104) . S EEMACEFAWE (isopropyl B-D-
thiogalactoside, IPTG, flt'5 E112BA0015) 1 BCA & [k )&
MERF & (5 D619DA0001) (B E EigAdETAMT
T AR AF] ) TGE A B T EbrdEd (ProteinRuler
[ Marker, dbREXEEMBHARAT, #6%5 L10406) ;
LA- T Zhelig (LR FHAVERAREARAR, &5
64.41%, L5 P017161203) ; =M IRTF 44 (ATP-Na,,
iR RHCA R AR, 5 151108) ; DK-1 Mg ( i
ZIREAERHAA R AR, #65 20150716) , H ARG
PaR e

BAKTD /gL' BERHEI S, EAMK 10, &b
10, Kan 0.1 ; pH 7.0,

BRI /gL BERHEEM 10, EAM 20, S
20, Kan 0.1 ; pH 7.0,

2 FESHER
2.1 Pgi S

IOE S BEIN F IR SRR R« 0.3 mol/L S AL 4
(KCD) . 0.04 mol/L %(f{kE (MgCL). 0.016 mol/L
ATP. 0.032 mol/L L-Met A1 0.1 mol/L Tris-HCI,
pH 8.0 ; & 60 C 2% 20 min, F HPLC &l =4) 2
M4 . BEES JONTE pH 8.0 544~ 60 C v
20 min, 4 10 min 4% 1 pmol 2 fF 75 AIAEEEI 9 1
A 1AL (U)o BiFLGTE 70 SO 1 mg BigRT B

AW J1 54

o 4 . &% 42 Shodex Cy # (4.6 mmx
250 mm, 5 um) ; A 0.63% HFREL -0.14% 1-
BEIERAFR NS (pH 2.8) © HIEE (80 : 20) 5 ik
1.0 ml/min ; #)5% % 260 nm ; 4238 30 C ; #AF5
10 plo
2.2 1 IRARH ] &

Y EH KA E. coli BL21 (DE3) /pET28a-
MjSAM # Ff &= B 7 2 1 30 ml 1, 37 C IRk %
(220 r/min) ¥59% 12 h, $% 2% 4R B4 TR bk
I 100 ml HF 2B 77, 37 ‘CHRY (220 r/min) £55% 4 h,
BN IPTG i E 7 0.1 mmol/L, %R % 25 C,
kel 3E IR 12 h, 505 BUREERES O (6 000xg)
10 min, WCHEDTHE B A % B T B A4 I B A
7 (25 mmol/L Tris-HC1, pH 8.0) 10 ml, J&%5)J5 i
PR R ( TAERTE] 5s, (A8 10's, D% 400 W,
PETAE 7 IR ) o Wit E35WE 70 C/K¥ 20 min,
S Rk E R =R, #EaO (12 000xg) 10 min,
WA EIE AR R 1, A SRR R IR - R
P ez e Jis LUK (SDS-PAGE) #EAT20#r (B 1), 45
REoR, MEERPEAERZNRER, 2270 C
KIBJEARB) TR 1. 4% “2.07 TR Rg L
W1, 55N (2.165+0.080) U/mg. 1 7% 30 kDa
FAVENEHEAT VR4 , T 1 25 mmol/L B2 £h 2%/ (PB,
pH 8.0) Tyt 3 ¥k, 152] 1 k45, H BCA HEHIK
FERF S0 e 1 28 (19.09+0.39) mg/ml,

2.3 [E E AR 27

] 5 AL S B v ES IR €207 T, [E5E
Al 7y s R 12 O, 2 BERE AR Z @
THE . [ e ARG b g 7 SO E A 1 )5 1g B TE
Fr B WIS 71 (U) .

S Sl s (o) FUEEREIE S
[i] 5 P B S 77 RIS (%) o e, <100 ®

R 2 BEARK
e (%)=
2 BEIREAL R (%) R w100 @)

2.4 2 iR ARILH [ E A 1 HLER

REM G B LB . BUAEM G 10 g, TOA
0.1 mol/L PB(pH 8.0) 100 ml, iRk E, k1 h
PRAEHR, ¥ S hFAEFRERFER 10 h.
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M-Marker ; 1- fHEGH ; 2-1 3%
1 1£9SDS-PAGE 4R
Fig.1 SDS-PAGE Analysis Result of 1

eI E RIEW, FR IR EMAEH 0.1 mol/L PB
(pH 8.0) ¥eik 3 Ko B 1RG5 LR TG TR
&, 10 g s NN 26.2 ml (1 1 W45 . 4 ml 1)
1 mol/L PB (pH 8.0) 1 9.8 ml f]2: 5 77K, 7E 20 °C.
100 r/min 474 18 h. #iJEFEE BIGW, H 0.1 mol/L
Tris-HC1(pH 8.0) ¥E¥& 3 Ik, 133 5 E 1k
fig. FH/bE 0.1 mol/L Tris-HC1(pH 8.0) 32 ifu[H &1k
g, B 4 CIAE.

RIAEAIE B ALH - BUEERE 10 g, MA
0.1 mol/L PB (pH 8.0) 100 ml, =i &, £k 1 h
PR, RS S h SRR T ERIE 10 he il
MR E BHER, FREEMNEH 0.1 mol/L PB
(pH 8.0) ¥k 3 k. A 10 g BEAEIIA 20 ml 1] 10%
I A 80 ml /7 0.1 mol/L PB ZZ1Pif (pH 8.0),
fE20 CHtE, 6 1 h AR, R4 3 ho HhjE
#% B35, F 0.1 mol/L PB(pH 8.0) ik 3 kLA
BrEFRE MR . B WRYE S R s AL s
BE, 10 g Mg NN 26.2 ml i 1 IRGE7 . 4 ml
%) 1 mol/L PB (pH 8.0) f19.8 ml [f1 L& T /K. 7E
20 ‘C+100 r/min 25 FHR%E 18 ho HUEF 2 LIHW,
F 0.1 mol/L Tris-HC1(pH 8.0) ¥tk 3 %, HF/b&E
0.1 mol/L Tris-HCI (pH 8.0) 12l [f ek, B 4 C
TRAF

i “2.27 TR ke AR LS D,
FEvT S E A D R R, SRR 1. SN
REXT 1 H4h & s b M FE RS s (ER [ (b B L
T 1R 77 RS B AR T & R i . HED R A
MRS 1 &AM BT 1 572 MERRR, WiER
A1 1 st O B, SR e LEE
T 7R ] S8 A T R, TR IR S 1 45
G E TR R CEMRER T, AT 1 RS M
RO ERERE . 28 b, ANIEE A LG g R 2 AL
LR 12 5 8 VT =B % i =17 v 2 = i 8
2.5 2 i i Ah B I 4 e B AR e M I LR

SAE AR RIS “2.17 T, B 60 C
PR (50 r/min) B 20 min, %45 H )5 B2
Ve, VEMMRE S %R “2.17 K HPLC J7 kil
2 ST EAEXE ) (S — RO B B 1N
100% ) o 1 MG SE, [ &L 50 mmol/L
Tris-HCl1 (pH 8.0) $t¥%k 3 IRJGHEE “2.1” Wi R 77k
BEAT N — IR B, 5 RE 2. S IR [ e 10
BB 8 WG, BTG 15 7E 80% LA . 36
S R ] 5 A EETE 2 2 YRR SIS ARG i ) KT
50%, 5 KNG AHXTBEE T2 80% , 5 B
S I [ A A B R B AR E . 25 b,
AW AL PR IR [ 2 A 1 34T 5 8500 .

2.6 [l & PR AT B S SR A R ARAL

] e AL B N 3 AN AH R e B g AR,
I 2 A B A AR RIS D 20 ml, SRR B ] 60 °C,
FRERF Y 200 ml, pH 8.0, WEAHIHN 0.5, 1. 2
A5 ml/min, &IFREBENE 2 BEREALE.
B3 aLLEH, 2MiE AN 1| ml/min i}, 2 BEREAL
R s QIELE 2 5] 5 ml/min v, JEY) S5 EEL
ity 42z fuk b} (] 2 S EUR BN TR 57, 2 BRIR Ak 2
i s K 0.5 ml/min B ) 2 BE/REG AL SR BEAR T8
1 ml/min, JERFEEM) 2 R (60 C) &4 1%

F1 EEWERILLER (s, n=3)

Tab.1 Comparison of Immobilized Enzymes (x+ts, n=3)

24 ARG Al /me g [ E LB LS /U ! [l 52 A S 1 [EICR %
RIS 28.64+4.15 17.942.12 16.57+1.96
S 26.9042.56 27.91+1.33 25.78+1.23
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AR S 1%
3

1 2 3 4 5 6 7 8
RLRES
B

A BEMAR, B MG
B2 EEtEESRNREMERIEER (=3)

Fig.2 Comparison of Stabilities of Immobilized Enzymes in Continuous Reaction (n=3)

B IR B AR, AR TS g4, TR
1 ml/min 640 F, K EREA R pH 230 E N
7.5, 8.0. 8.5 F119.0 #EATHLE M. pH 8.5 i 2 /&
IREEAG R e, WEHE— B N, BEAE pH I F
s [ A B TS PTG 5, 2 JBE IR AL R T
4 pH 9.0 B, Bl el 5if 5 BSOS 1 B A, R 0% T R

FEE 1 ml/min A1 pH 8.5 (26 hEAE E, ¥
VAR Z5 IR A B RR UL B 43 i) B 40 Dk T R
T R 55 B Jont I 40 R B B AT B0 O bt . R K
P4 EREARRR Y 200 ml i, 3 NSRRI 2 BERER
WERMHEAK, FHEFIHOKER, B RS
BnZE 400 ml. &3, SRASH ST
5 F AL F S5 A BT i HLBR R £ ORI T R IR £,
I A2 S I I b Ak B 1 S R B T AR R A
(I BRAR AN AR BERAR , E T H0 ) T [ e B v 1,
T BH BT RE S S B R AR R A 22 e M ek 55 0 71 4
F o 5 b, [ 52 P i e £ 1) 2 A S 7 2% A S [ 7 £
R e A AR AR 20 ml, E 1 ml/min, TEHLER AR
PIABRIREE, LRAAT 400 ml, 7EMLZEMET 2 BE/R
HALE N (61.78+1.91) % .
2.7 2 4tk

B “2.67 TN 22 [ 58 B SLIG 2 IR ROBE
160 ml, 11 6 mol/L LR 1HT pH (% 4.0, L#F
TRHB FAs ittt . 4ifk R4 4 SCG-100 A
EAAIERS [ &84 DK-1 F (10 mmx180 mm,
100 ~ 200 um) ; ik 2 ml/min ; #REK 260 FI
215 nm]. bFESS RS 7 M 2 BV 12585 7K

2 BEIREEALER /%
3 3

[
(=]

BB, Epr; [ = EEiR =Rt

3 BEEWERERNFEHNRL =3)
Fig.3 Optimization of Immobilized Enzyme Column
Conditions (n=3)

5BV [ 100 mmol/L Z.E2. 5BV [{12 & 7/KF 5 BV
) 100 mmol/L | MR BEML, 2 /£ T iRk
JLIE 0 (& 4A), ZlifEik®) 98% L F (& 4B),
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