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Improved Synthesis of Closantel Sodium----------+-+-eveveveee..ZOU Y, LI L L, CHEN R E, SU W K*
DOI: 10.16522/j.cnki.cjph.2018.08.006

Catalytic hydrogenolysis was used instead of reduction by iron powder to avoid
the discharge of iron sludge, simplify the operation, and increase the yield from 84% to 92%.
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Using triphosgene as an acylation reagent to
prepare 8, the yield was increasedfrom 81% to 94%. | .

""""""""""""""""""""" | The total yield was 77% with a purity of 99.3%. 1
L H

2

Improved Synthesis of Temsirolimus:---------------BAI W Q, TANG Z B, SONG C L, ZHANG G M*
DOI: 10.16522/j.cnki.cjph.2018.08.007

Excessive hydrolysis was avoided through closely reaction monitoring by TLC. In addition, after
a purification of compound 4, the residue of 2 was further reduced to less than 0.15%, which would
reduce the formation of impurities in the following reaction and improve the quality of the final product.
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Compound 5 was hydrolyzed in 2 mol/L H,SO, to remove 2 protective
groups in one time and afford the target compound witha yield of 94%. ﬁ

temsirolimus

The purity was increased from 98% to 99%,
and the total yield was increased from 60% to 84.3%.

Improved SyntheticProceSS ofEmpagliﬂozin................................................................
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DOI: 10.16522/j.cnki.cjph.2018.08.008

Friedel-Crafts alkylation was used instead of
the Friedel-Crafts acylation and carbonyl reduction
which usually be used in literatures to shorten the route.

| The reaction temperature increased from ~78 C
| t0-40~-20 C to make it easier to control.
v
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OH cl S T
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2
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The overall yield of this improved route was 43.0% with a purity of 99.21%.
The content of the impurity a-empagliflozin was less than 0.1%.
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) H,0, was uset_i instead o_f KMnO4 to Pd/C/H, was used instead of chromium trichloride, the work-up
avoide the waste residue and simplify the work-up. was simplified and the risk of heavy metal residue was reduced.
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The greenionic liquid [PSmim][HSO,] was used instead of perchloric acid
to increase the yield from 80.7% to 98.5%, and simplify the work-up,
in addition, the ionic liquid could be recycled and the cost was reduced.

1109 Improved Synthesis of 2-Trifluoromethylpyridine-3-carboxaldehyde----LU Y, WANG P P, QIAN C*
DOI: 10.16522/j.cnki.cjph.2018.08.010

NH3 was used instead of ammonium acetate The usage of "one pot” method
in methanol to avoid the hydrolysis of 2 and 3. was green and efficient.
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Manganese dioxide was used instead of dimethyl sulfoxide,
which was economic, low toxicity and easy to operate.
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1149 Determination of Nine Active Components in Yinhuang Tablets by QAMS Method: -« ------exeevenen.
....................................... NING S B, WANG J F, ZHAN Z S, ZHOU M B, XIN D, TENG J L*
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Determination of (S) -Enantiomer of Ramosetron Hydrochloride by HPLC and Influencing Factors
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Development Status and Industry Upgrading
Countermeasures of Dispensing Granules of
Chinese Materia Medica

|

‘ policies and regulations‘ ‘ research status ‘ ‘ existing problems ‘ countermeasures

4 3 4 $

main content

rapid development ! | standard non-uniformed technology and communication

related documents preliminary study technology and equipment
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1166 Impact Analysis of Regulatory Strategy of Combining Manufacturing Authorization Certificate and the

GMP Certificate on Pharmaceutical Producing Enterprises----ZHUANSUN Y, YU J N, ZHU J X*
DOI: 10.16522/j.cnki.cjph.2018.08.019

= The Impact of "Two
huge Certificates in One"
influence Regulatory Mechanism on
Production & Quality
Management of Enterprises
== The Impact of "Two
Certificates in One"
great Regulatory Mechanism on
influence Sales & Operation
Management of Enterprises
The Influence of Inspection
Mode on Pharmaceutical
Producing Enterprises

little

The Influence of Routine
oderate Inspection Frequency on
influence influence Pharmaceutical Producing
Enterprises

The Impact of "Two Certificates in One" Regulatory Mechanism on Pharmaceutical Producing Enterprises

1172 Selection and Control of Starting Materials in the Process of Chemical Synthetic APIs Submission

.................................................................................................. DU S, LIANG Y*
DOI: 10.16522/j.cnki.cjph.2018.08.020

Study Range Design (Forward Analysis) Quality Backtracking Based on Initial Test Results
Comparing the synthesis process of starting materials (Reverse Analysis)
(SM) and API, focusing on: According to the results of forward analysis, test the
1. Materials used only in the starting materials. following items in API and intermediates:
2. Physicochemical properties of starting materials. 1.solvent, 2. catalyst, 3. production additives,
3. SM process by-products and other potential impurities. 4. genotoxic impurities, 5. other impurities in API

k&/‘

Formulate SM Control Items (Forward and Reverse Retrospective Analysis)
1. Low content means high process removal capability without separate control.
3. Genotoxic impurities-Appropriate control in SM

4. Related substances-Quantitative control

5. Other conventional quality control items, such as assay, melting point,
appearance, etc.




1177 Case-based Analysis on the Marketing Authorization Holder System for Medical Devices:-----------
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Medical Devices
MAH System

Strengthen management responsibility throughout product total life cycle

1182 Analysis and Proposal of Quality and Efficacy Consistency Evaluation for Generics on the Low-

cost Drugs and Drugs in Shortage ......................................... YU X W’ DONG M’ YOU C N*
DOI: 10.16522/j.cnki.cjph.2018.08.022
(2, . . .
Among the first 289 varieties: _ v Whether the low-costdrugs in non- shortage
+ Low - cost drugs will be in shortage after the evaluation;
i Impact
¢ Drugsin shortagfe AnaFI)ysis v Whether the degree of shortage for some varieties
f \’ Low-costdrugs in shortage ——) will be more serious after the evaluation;
, . .
\ > The recordation of Whether part of the drugs in shortage will be

. unavailable after the evaluation;
Reference Listed Drugs (RLDs)

> The number of companies actually v Whether the quantity of the same drugs produced by
conducting the evaluation | three companies can guarantee the public demand.
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At RTEN AR I 28

LIRTES
OfRESERE, A 545 ZRIE T 024000)

THEE : ATHUS AR — PRy G (OB R R 2, B RS TR SR, A RS (R- W2, 1) T 2005 E7ERIE L.
AW GO 110 BT Bl U RS iR R PV AT, APk 21- 2R AR 26 -1,4,9 (11),16- P04 -3,20- i (2)
18 160,170~ “FREZE 21- ZBEEEE -1,4.9 (11) - =0 -3,20- = (3), LEAAIEY R 10 [N 388 60 77 AL B, (AL 7 JE Ak
32 N- IRRIRHIBE i (NBS) AN 9a- 314K -11B,160,17a- =341 (S -21- LA -1,4- Z)% -3,20- —ld (4). 4 DA
TR EAACE N KA SRR ML IR, 73 11B,160,170- =FRFEZEE -21- ZBEASE -1,4- 6 -3,20- —fid (5), fAifk
JEAbEE, FRACE SRR RS . 5 SRS ELETK RS 160- BEREFATE (6), LIGHA R Tk [PSmim] [HSO,] A=
SRRIEMAT, 6 5IE T 4G AR (7), BCRMASCHRIY 80.7 %42 R % 98.5%, falfb T4k, H & Rl LLIai
EH, BT HRA. RE T8 () - BEEEFR S 1, SA00% 21.9% (BL2i).

KBIR: AATHRAE, BERTOMGR, EENG . TR T

FESES: RI74°3; R4S RRFRRRS: A
DOI: 10.16522/j.cnki.cjph.2018.08.009

fiHh 237 (budesonide, 7), {24~ 16a,17a-
PSETR R 4 - 20 -1,4- 0 - 118,21 ¥Rt -
3,20- M, fEW C-22 fiff 2 FhMIfAk, (22R) - HY
H(228) - RLLBIZH 1 ¢ 1 LRI e fd . A i
FH B B R R 1) 24 A R A, BT 1981 4R AE 9 [E
e AR — BRI B 28 0 1 AR I RN
BE R R, PR =3 1967 B 28R A B0
52 1 B SR B SRR (R A ) VY A
A #2548 (R-budesonide, 1), & 7 ff] C-22 f7 (R)-
R — e AA, ORI R GG T 1) 1.4 ~ 1.7 45,
NFEA IR A [(S) - BURAAA ] [ 1.6 ~ 2.0 £ P,
1 f 5l L AR e DURE I 246 BR 2 =] T 2005 4RAfF
F.

ERHTR WA e ;-5 3 b Ya st/ 5 A
Bk R el & 7, FEBR A E M TR 7, B
BE 1, HAAY) A s L E R A R R IR
A B T AR . (AR T L 2%
MR R, FE 508 2 Fh . OLABSERIR Jefa
NG ER, & =R OB TR P AENE 5

ks A#A: 2018-03-07

TEEEN: AR 1979—), 2, YHl, T B 5008 25 4
R TAE

Tel: 0476-8300234

E-mail: xinglihua5561@163.com

NEHS: 1001-8255(2018) 08-1104-05

. TUEAERELL . 75% AR YE & KoK a3
7, BRI 5% P, HEHTR RIS 1. %k
FM =8 OB &, A=A s ;s H ISR 1)
BEPMEROR, BRI T AZIRAE DA A = A e KN
AR T Bk 1 BRIk R AN 2K
AR R AL . TS ALENIE 5 B R B /K A 1S 1601-
BRI e (6), FIHIET 46 HA T,
BICER 23.3% . 1% T E A ENE FUE B 22,
Gy e A St 7 B R BE IR IR A R s, HLiZ 24 TR
LA, AES T AERE. @UL21- ZBE R
Z1-1,4,9 (11) ,16- PO -3,20- [ (2) A dh 5k,
L EARTREAS 160,170 —FRFEZBE -21- 2%
S 21,49 (11)- =4 -3.20- —FH (3), 2 N- JfeuE
IR i (NBS) 4843 9a- 14K 118,160,170~ =
FRILZAL 21- OB -1,4- 0% -3,20- i (4),
PAZS/K G = SEAES A AR LIRS 11B,160,170- —
FRILAA 21- ABEESE -1,4- % -3,20- il (5),
ZAE5 KRR e, HEIETRA A7, St
F48.2% (Lh2it) 7 HBHTHRAMATA 1. %
EEH A Y) 3 B A SRR A E N AR, &
FEAE KRR, RGP 3 HLA T, SR
KEEK, REAF] 5 BB EIR > T =5
AR IR &, ABA AR B 4 BB AR I XU, RIS
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PRI T8k, ZE g, BN TR
PERIAERE . R4 7 I, SR m R IR REAL R, ik
A 80.7%, [AIIS Bl i SR e — A R AR E K
HRBAA,  DRISEAE A 32 a0 A5 P X 80 4 AT 5 B
PEA BRI EOR, N T AR R AR VE AR,
AFT Tk A=

AHFFR T7E@REAT 7okt (B 1) - O 4% 3
i, KA A AR R R AT A B, AR
PRAEWCR A (R, 38t S ™ A2 IR, fa b 15 Ab B
@& 5, RA 10%8RRAE AT, HiREA
AR s SN TE e, SR U BRI K,
HART &G, P 7R S RI AT BT B — 2D b,
fafe 7 Al AR R, AN PR T R I
K. @& 7w, RSO T RAK [PSmim]
[HSO,J AUE MR, YA MICHRA 80.7 % $E i
98.5% ' [ AL T HRME—— R BISEEE, RS
FLARI RS, g, PSR 7 a0 n] B
7R BN 5 ek, A% AR T RA R
AWEFREAT T 8 IRE MK, KIZBICREA W
BN, Ofl% 1, TR (+) - B R
P 7, BleE21.9% (BL2ik). st TE

CH3

Pd/C/H,

ZOZ/TM'J
-10°C

CH3

DMF, Zifi

o

HO, 7,Jﬂ\/CH3
(*) IR
EtOH, 65 T Rom, 65T
o

CH;
CH3
“OH
"OH
o}
CH, HO,
('OH H;C
"OH
DCM/McOH
-5~-10 C

JRRMN B 2015, HEAGR S s IA EH, #—
W BEARAE P AR 5 G T SR = SRS AL TR 1)
fEH, FRIK T EERuR R AR s A=Ak, I
> T EKHEL, HEAELT (R, HiE A Tl
Y
SEIG R4

16a,170- —3REZE 21- ZEEEE -1,4,9(11) -
=1 -3,20- —ffF 3)

WA &G 2 (A RBFHARATR], 98%,
750 g, 2.05mol) . R (30 L) JNZE 50 L v,
FIEBPEME, BRE 10 C, EoHEE N
30% i AAME (1.5 L), i hnoc F2 42 ) s S 3 AR
FFIE -5~ -10 'Co WMsEHe, fRERM S he A
FIECHILF 0.8 mol/L W ARERAM/KIAW (10 L) ¥
K PLo LI W 46 2 T AR e, g,
JEDFAIIK (800 ml) P13 B 4 [l 44 3(758.2 g,
92.5% ), &% 98.75% [ FM HPLC H—14kiZk :
@ 1%4% ThermoHypersil ODS #£ (4.6 mmx150 mm,
A A BERRENGE TR (HUBEIRR A
317 g, b7k 1 Liafe, BRI S pH 3.2+0.1)

3um),

g 21 (68 132 1 2), B: BEMRANEI T
CH,4
NBS, O—QO
1.17 mol/L HCIO4
Wﬂﬁl

3~8T

Hy C/\/\
[PSmlm][HSQ,]

DCM, =i

HO

: =S
! (0]
/00 IO !
/[ H i
0 | ®/\ /CH3

N7 N
\—/ ©
HSO,

1 | [PSmim][HSO,]

1 1HaRERE
Fig.1 Synthetic Route of 1
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(pH3.2) : ZJiE (50 © 50), BREESEME (0—38 min :

A 100%, 38—50 min: A 100%~ 0, 50—60 min :
A0, 60—70 min: A0~ 100% ) ; Ji% 1.0 ml/min ;
ok 240 nm ; 4258 50 C ], mp 213 ~ 214 C
(3ck 7 s 213 ~215°C ). ESI-MS (m/%) : 401 [M+H] ™.

90- JR{E -11,160,170- =R EDHE 21- ZEE
H -1,4- 8 -3,20- —fi] (4)

K54 3 (400 g, 1.0 mol) AIPAHEH (750 ml) Jin
3L =Mk, FRMEEEME, FRE3 C,
BN 1.17 moV/L 1=y S BR/K VW (85 ml, 0.1 mol), P
4y SN NBS (240 g, 1.35mol), #%i% 3 ~ 8 C,
30 min N5, IRLEEE, PRIESBL 3 he ) NV
TR 0 0.8 mol/L MEAR FR 4N /KR (500 ml) i 22
pH 9 J5, #i#E 10 min; Fif 8 mol/L Z & (200 ml,
1.6 mol) % pH 5 ~ 6. JEWRYAE S TCMAAFH
B ATHABINK (6 L) h, AW ah. g, 58
HEE A 4 (472 g, 95.2% ), 4l 98.5% (HPLC
%A 3) . mp 134 ~ 135 °C ; ESI-MS (m/z) : 497
[M+H]"; "H NMR (400 MHz, CDCl,) 8: 7.18 ~ 7.20 (d,
J=8.0 Hz, 1H), 6.33 ~ 6.36 (d, J=12.0 Hz, 1H), 6.07 (s,
1H), 5.05 ~ 5.06 (d, /=4.0 Hz, 1H), 4.87 ~ 4.97 (m,
2H), 4.80(s, 1H), 3.94 (s, 1H), 3.00 ~ 3.04(d, J=
16.0 Hz, 1H), 2.73 ~ 2.77 (m, 1H), 2.57 ~ 2.62 (m,
1H), 2.38 ~ 2.42(d, J=16.0 Hz, 1H), 2.09 ~ 2.23 (m,
5H), 1.97 ~2.06 (m, 1H), 1.62~ 1.81 (m, 6H), 1.00 (s,
3H), 0.86 ~ 0.88 (m, 2H) .

11,16a,170- =32 EZH 21- ZREE -14- =
15 -3,20- —fR (5)

VK 4(395 g, 0.80 mol) #1 DMF (5.0 L) i
210 L e, AR I 10248 5% (19 g),
TR (20 'C) WA (0.01 MPa), i Je v
24 h, JRMSERE, PRI, JEREIAK (15L1)
i, BRIRE 0 °C, Hidk4h, HAGBEANH, H#
JES A5 (251 g,75.1% ) , 41 98.95% (HPLC
J7E 3) . mp 211 ~ 213 °C ; ESI-MS (m/z) : 419
[M+H]"; "H NMR (400 MHz, CDCl,) 8: 7.23 ~ 7.26 (d,
J=12.0 Hz, 1H), 6.26 ~ 6.28 (d, J=8.0 Hz, 1H), 6.01 (s,
1H), 4.96 ~ 5.03 (d, J=28.0 Hz, 1H), 4.90 ~ 4.92 (m,

HRE 25 Tk 44 & Chinese Journal of Pharmaceuticals 2018, 49 (8)

2H), 4.48 ~4.49 (m, 1H), 3.83 (s, 1H), 2.55 ~ 2.56 (m,
1H), 2.31 ~2.35(m, 1H), 1.94 ~2.21 (m, 10H),
1.72 ~ 1.76 (m, 1H), 1.44 (s, 3H), 1.10 ~ 1.16 (m,
2H), 0.99 (s, 3H), 0.88 (s, 1H) .

160- 32 EE K (6)

WK DCM (1 L) HEE (420 ml) FILAEY)
5(210 g, 0.50 mol) JNZE 5 L =0+, #HPeE4
We B, FFIRE -3 °C, W 0.27 mol/L &
AT EE (630 ml) VAWM. ¥ e F 4 i) S o7
WERFEE -5 ~-10 C. W, F-5~-10 CH
R 30 mine SIAZEE (9 ml) 2% pH 7, $if
30 min JGEFRA RN CERBRE A, A DBV R IR 4
ZF, IAHE (1.56 L) FHR4EE2 300 ml, A
KA EEANTE, AH% 0 C, {RIE 30 min. il
JE, JEUHH HEE (S0 ml) Rk, 3 A EE A 6(176 g,
93.6% ), 4lifif 98.72% (HPLC %{F[7 3) . mp 229 ~
230 °C (k7 s 229 ~ 231 °C) 5 ESI-MS (m/z) :
377[M+H]".

i ZEE (7)

WK% 6(150 g, 0.40 mol). DCM (2.5 L) .
IETE (100 ml, 1.13 mol) M1 ¥ /& [ PSmim ]
[HSO,] ( HESziEk 1 ™, 25 ml) % 5 L = ks
W, IR RS 4 he BSOS BRI R 4R A
TR, P RKEAGEAE, HiE. EREEN
B, PTEBEFICER ; 3 DCM (100 ml)
Wk, BEEGER 7(169.5 g, 98.5% ). mp 225 ~
231 °C (3cik 7 222 ~ 232 °C ) 5 ESI-MS (m/2) :
431[M+H]" 5 [a] 2 +98.9°(c 0.28, DCM) .

GHRMEE (1)

4 7(150 g, 0.35mol) FMZEE (44L) INZE 10L
IR, TEREIESEEEMR. I (+) - W R
(160 g, 0.69 mol), HNFHZE 65 C, [H&RTEAIHLK,
IR 2 he BHIZES C, AT HERKEAR
A, TS 1 AR RR h . Kz Vs T4tk
(350 ml) M2 (443 ml) FHRSERIT, BRiERE
0 °‘C, N 0.06 mol/L BRERZEMNAW (50 ml) %
pH 7.5, B I MR E R 45 AR, g,
JEVER itk (10 ml) Wik, 151054 g, 35.9% ).
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47 99.6%, (S)- RS E 0.4% [ T HPLC
JH4—4k32: « &84 ThermoHypersil ODS #+ (4.6 mmx
150 mm, 3 um) ; AsHA8 LN @ BER RS i (X
MR — AN 3.12 g, DUKIEMRMIRER 1 L, FWERR
W4 pH 3.2+0.2) (35 © 65) ; ik 1.0 ml/min ; #
Mk K 245 nm ; 4% 40 C ]. ESI-MS (m/z) : 431
[M+H]"; [a]5’+98.9 ~ +120° (¢ 0.023, DCM) ;
mp 194 ~ 199 °C ; 'H NMR (400 MHz, CDCl,)§:
7.27 ~7.29(d, J=8.0 Hz, 1H), 6.29 ~ 6.31(d, J=
8.0 Hz, 1H), 6.04 (s, 1H), 4.75 ~ 4.78 (m, 1H),
4.48 ~ 4.57(m, 3H), 423 ~ 4.27(m, 1H), 3.02 ~
3.04(m, 1H), 2.55 ~ 2.61 (m, 1H), 2.31 ~ 2.37 (m,
1H), 2.02 ~2.18(m, 3H), 1.82 ~ 1.86 (m, 1H)
1.71 ~ 1.77(m, 1H), 1.50 ~ 1.66 (m, 5H), 1.46(s,
3H), 1.23 ~ 1.35(m, 1H), 1.06 ~ 1.18 (m, 3H), 0.96 (s,
3H), 0.93 ~ 0.97 (m, 3H) .

S 3T

[1]  BROGDEN R N, MCTAVISH D. Budesonide. An updated

review of its pharmacological properties, and therapeutic
efficacy in asthma and rhinitis [J]. Drugs, 1992, 44 (3):
375-407.

[2]  SPENCER C M, MCTAVISH D. Budesonide. A review
of its pharmacological properties and therapeutic efficacy in
inflammatory bowel disease [J]. Drugs, 1995, 50 (5): 854-
872.

(3]  #75H. NMRIEA MR- RESHHA 2 K™ b o 47 )
ERRIAILIT. Bk, 2004, 23 (5): 29-31.

(4] ¥, BEARF, X e, . — BRIk e eI T
[, 102505024A [P]. 2012-06-20.

[5] LEE HJ. Anti-inflammatory carboxy pregnane derivatives:
WO, 8705028A1 [P]. 1987-08-27.

[6] FEFh, kitk, Futll. A& ML 250 0].
2RI, 2014, 33 (3) : 184-186.

(7] xZk, KRR, #doe, 5. MWHa & s L Z0m L
(1. EEEZ Tk E, 2017, 48(8): 1111-1114.

[8] LIRY,SONGDY, SONG HY, et al. Brd®nsted acidic
ionic liquids as efficient and recyclable catalysts for the
acetalization of aldehyde with alcohol [J]. J Mol Catal,
2017, 31(4): 305-315.

222 3G ) 8GN 8 I 5 2EY 5E) 551 85 6N 5N 2EI 2E) Y 653 8GN 8N 2N 2EY 5E) 55 6 8GN 2N 2EY 5EH 8GN 8 8GN 8N 2N 2N Y 8 8 6 eI eI Y G s e e oI oD

P49-34 THFFLEIEME . WK SO RITEN RES F 5
fREMMEXM  YANG B % [Drug Dev Ind Pharm, 2018, 44(9) :
1417]

A A AR A (it e iR, H e, (RHUR
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Improved Synthesis of (R) -Budesonide

XING Lihua
(Chifeng University, Chifeng 024000)

ABSTRACT: Budesonide (7) is a glucocorticoid drug, which has been widely used for the treatment of
asthma. There were two diasteroisomers, (R)-budesonide (1) and (S)-budesonide. In this study, the synthesis of
1 was improved. Hydrogen peroxide was used instead of potassium permanganate to oxidize 21-acetoxypregna-
1,4,9(11),16-tetraene-3,20-dione (2) to 16¢,17a-dihydroxypregna-21-acetoxy-1,4,9 (11) -triene-3,20-dione (3),
the waste residue was avoided and the work-up was simplified. After a bromination with N-bromosuccinimide,
9a-bromo-118,16a,17a-trihydroxypregna-21-acetoxy-1,4-diene-3,20-dione (4) was synthesized, then it was
subjected to debromination by Pd/C/H, to afford 11p,16a,17a-trihydroxypregna-21-acetoxy-1,4-diene-3,20-dione
(5), the work-up was simplified and the risk of heavy metal residue was reduced. Then after a hydrolysis of 5 by
potassium hydroxide, 16o-hydroxyprednisolone (6) was obtained. Then the latter reacted with n-butylaldehyde to
give 7. In this step, a green ionic liquid [PSmim] [HSO,] was used instead of perchloric acid to increase the yield
from 80.7% to 98.5%, and simplify the work-up, in addition, the ionic liquid could be recycled and the cost was
reduced. Finally, the target compound was obtained by chiral resolution of 7 with an overall yield of 21.9% (based
on2).

Key Words: (R) -budesonide; glucocorticoid; asthma; chiral resolution; process improvement
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The green ionic liquid [PSmim][HSO,4] was used instead of perchloric acid
to increase the yield from 80.7% to 98.5%, and simplify the work-up,
in addition, the ionic liquid could be recycled and the cost was reduced.




