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Abstract: The continuous—flow micro—reaction technology based on micro-reactors is an emerging
technology in drug synthesis. It offers many advantages, as compared to the conventional batch—wise
synthesis, including excellent heat — and mass—transfer characteristics, inherent safety, high process
reproducibility, consistent product quality, facile automation, and exceptional space-time efficiency. Its
advantages are increasingly appreciated by the drug synthesis community. In this review, the recent
research progress of end—to—end continuous—flow synthesis and preparation of active pharmaceutical
ingredients (APIs) and final dosages from starting materials were highlighted. The technologic advantages
and significance of continuous—flow micro—reaction technology were further illustrated by means of

analyzing typical research examples. The limitations of this technology applied to drug synthesis were
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summarized. In general, drug synthesis comprises multiple steps, and is constantly faced with issues such

as system inconsistency, solvent replacement, separation and purification and the sequence of raw—

material addition, etc. The connection between consecutive reaction steps and coupling of post—processing

steps presented difficulties and challenges for end—to—end continuous—flow synthesis and preparation of

active pharmaceutical ingredients (APIs) and final dosages from starting materials, which needs to be

addressed. Therefore, the development of new technology and equipment to connect multiple reaction

steps and for post—processing which can be effectively coupled with micro—reactors is gradually becoming

a hot research topic in this field.

Keywords: microreactors; pharmaceuticals; synthesis; in-line separation and purification; system

integration
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NaBH,/Celite/Li,CO,/LiCl
(E R 1:1:1:0.76)

éjo -

24, DCM/EtOH/TFA

25'C, 25min

7] =12

31, 25% from 25 32, 22% from 25 33, 28% from 25
K13 R ES AT 2

8mol/L HCIAY 2 : 1 (RRREL) WIBZ/EH IR =Wl RO fte-TrR5RE (33) 45,
AR AT R (30) [ e- 1 \

S 2 R ph
TEE (315 SmolL HCIG2 < 1 (HBUE) om0 R
AL HE (32); omolLEEHINFO MBS 4, S FHTIeRI™. IV PRI A5
WA S AR A AR (30) (ST ISR A B B T S PR,
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E 14 EAEMe(34)

Pastre 25775 2013 4E 52 L T 1L 25 Bk il Z2 A 1%
ZEP A B AT T B Y Teflon AF2400 44
BT B (tube—in—tube) ZIV 451
(E15), B i) Teflon AF2400 454 R 4
% (JME Imm, HNA20.8mm) {07 fEAME PTFE %
FHN (FME32mm, WA 6mm, WK 15), <A&A]
B A BEAL 3 B AME MR AR JE kB i N A
BE, B, SRH] “EHhET BRI RS-
&R, ITTAE A4 S At 7

K15 “E i (tube—in—tube ) T #5245 H4 7R B &1

LW T L, 23 Teflon AF2400 P 3
A, SEEIRAEE (35) 9 _HE (DME) &K
EAME)E, AR ET NGRS ASME R . 0CH
T, &S AR AR R SN A BN A PIk
(36) (2min), FHRNYEHED Y EIRAS 5
—WRNRR TR (37) IRA, RIGHZ 100 CHE
K AF, 15min JFHREEZSEEME (34), Wi 16,

0O

(jivm

NH; (3.5bar)
S— “EHE AR
(2m)
@ 0°C, 2min i S

: ~" 'NCS

35, 1.0 mol/L in DME 36, iF i

o™

i 1 Teflon AF2400 4 B AN H, % T2
RENETMEAIATHLE (67 YE) RIn5
N S EIR AR AL, Mg 0rkh /A
WEAESE (7.0 %5) URIFIIRY M54
Ak,

LR R 505 TSEPROR, TES28 % R
T (FE17) Pastre ST L2 MR 259 10g/h (1)
FE

b -l
- BPMARLATH: | o

@] 1\‘ #

XTSRRI G, g0k
FHAAH B W R B i ) SR SR (e 2R S R 27 T
RN, X7 VL i USRI Y, JUHAE R 5)
KA Dibe . ARERE SRR, R
B RAM TS5 3iffy . “BHE” (ube-in-
tube) 3B i BB RIAE 3 S T SN A H Y
B, X 22 AR i A SR 5 R A 4%
BHESRBE TR Tk

6 B K
KR (38) (& 18), JE—Fhird 2y,
FHYOREGE ., % Rk AR EE R, W RIGYT

37, 1.0 mol/L in
DME/H,0/DMF 3:1:1

0

100 psi

-

100°C, 15min
34,99%

16 A B S T 2
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AL PRSI WA AR 5 B BRI VR ™, BT
LA FDA ARy MR B 25, U HOR AT IR
HIE SRR ™,

o ANMe,

= HCI
s

L
E18 R AMGHIHH (38)

AR AR 09 22 XA T 208 IR Y
WRIHRI= Y%, R BEATT AR & . 2013 4F,
Snead S ISCEL T ERFR ARG PRI Y “uih-F -k 1%
LML AN T L, RES T 2K A A S5
B AR, R A B IR AN S, R
FEAS R Al KT 95% B ER R 0P A JsURE 2 AR
WET19, ABATT Y 32 2 It 1SR s MRS 5 2 s Tt
BEEREM R (39) H5EYMEN P AL
(40) 38 1 R A O e vy B A B Eh R AR
PSR LR JFRHER AR, R TC 5 1 9

TORGERLE (39) BB SRR ER, ik
% 2 T R I B 475 05K 168°C LA T3 e 52 36 ok TR
B4 B 7 Tk B 5 I 175°C, 16min 155 B2 1] 6] 7] 345
RalR, HEl AR . BEoh, F=yiihmeasitshn
Wl (38) MIERRAR, AS2xid B4 5 i iE 2E W
%, ATSCHLESR R VAR . AR A R
T AA T A S ) 40, PP SR AT
IR (<10%), HIL, Mfilis ke THELAE
BB IR

M= rim b N s, 54t B S A Ak
KIERIR A, R gk 38 f40. tbih, i
B AR 2 WA S A ALK T S R ™
YR AW SIE KA S AU PIARTE, 1 aASRE
AR REEEL, RINKE R 2 B A i m)

HO/\/NMEZ

40, 9.9 mol/L

B (&

175°C, 16min
—o—
Cl NaOH, H,0
| \ fiiih
=
39, 5.6 mol/L

YERT, TSRS Py 2 i ZE R i as o TR A
BEPPRHAL I I, 5 Sl AR IEC KRS,
TECBEEL A ORI, SRS HE i 503 25 2
KM fa, IECEEA NN s A B BT
Smol/L BIEh MR S N BEAT,  TEWCERIR SR RS 1o 20
RT3 g 4 (Y Eh R TR (38) 0 fEAlifL B
R FAER RIS VG AL = 0l e I
ELAEAEWCER AR AT RIAE S A AR

BB T 2T T SRR N A iR
R R, SRR/ - RHRAA AR B 2 iR,
R LB B 7200 B9 RN AR N R 5
S5 R A SOSTP) AAET ER BRI I B0k 245 )
N 2.42g/h XA TAF BT 1 L WU 5 AR 52
BICH R LT 20 S 7 A i D IR Y A Y
“eptafess” JEDT ) PEE AN

7 FAEBHE

FEERE K (41) (E120) SEPUBIRZ, XHRES
TG A AE RNz M R 0 - PR 2R R & AE - (tonic—
clonic seizure) FHIRIT#sAb, TTLIBCA 252y, o]
DIBAAIZE 2400 el P e 3 3 ok PR o 28 T4
MK B 7 %) SRR AR TR ZE M FM

FARBERE Y T AL 1,2,3- =R MgE K, AL
SREGYE T RV, MR RE R A
ik SGRREOIN R SR S P AR EAE R . B A
WA E N, 5 A R R S A
RS, i, Tefegielanior=ih, WRANLSE
RIRWG I o b BRI 725 30 1 AR AR R 22 42
A JUHURTE R A P B 2 b SR
o AR REAE 1,2,3- = e A bt 72 rh A s o R 2
fICE AT ¥ . Zhang 5576 2014 4 FF & T 5 AR WAL 1)

1ECEE

sy e ds

o~ NMe; HCI

38, 83%~93%
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20 ARG (41)

ZHHEGA M T2, WE 21, SHERREA S
KL BRRB AL EY (46) FIHYE (47) Z A1
1, 3R (s FH A9 /2 Huisgen FR AR
) o SRR T A, 1,2,3- = M3 i A e
AR IS R B 5 I 7 A A PR IR A (B] P AR A
TSN BT o 3 a4 A 7= A 4 B A LR
FRE R B2 1T DA & A AL B W i 22 2 s A
o R IMLEE MRS A S Y Z I E R
YT A EF

ESR LAY, LR eEY (42) TEERT
5& R4 (43) 1F 1min N4 & R BUE Y
(46), HIDMSO 1R RE AT 4 01 M A S 0 7%
PEo 4 YR EAIEE (45) SRR (44) [
A LR B (47) o BRI Y (46) FKR I
(47) sl TIRIRGAHRG 5, TE4R S8 X b
RIS N, A BRI (41) . AR
S, Zhang Z LG T SN A AN [R]AA T 6T S5 1z 3k
FERYSZ A, 30 PRA A8 MU 45 4 48 10 S by a I
N LR BCRAU R 10%, e T 20 75
WORIRE 82% , (HASHE R, A X L as i
FETE 100°CHY IR T AT LIRSt i e 6, PR ]

NH,0H ———

45, #J26% in H,0,

DI A IX ST fAR e 2P ) =k p= A . TR EE
&, SCPEATHEE R A AT RENE, (HRXIR
N # RGAE ORI ] e 2 S80S A 0 AR . B
KE, ST RN 8 & ke B L
29 1 1min AT LA A5 10 P AR B G , 7 3258 5129 0.22
g/ho

Hessel SR8 1 5 AR B 1 AS [R] 32 2230 A il
L, M TAERHZRLAY (49) 57Tk
iz £k (50) AR BR oAk A B 1,2,3 - = fb 5 )
(48), P (48) HEALARE|SAERERE (41), W
22, MATAIBRER L RIE S0 MU L MG, &
PE b 44 /MR Z, T FZIE AR = A T B 1,4 =
() DI SRR AR, RO T B 2 1 iy 2l DRI X 1)
SIEAMER . KR 50 19 SR TE A BTREAIG,
P 0 PRI RS ] 7R 4 e IR S 45 R (210°C) i
7, AT LAAE 5~30min Y455 B3 5[] PN 3R A 48 HO AL ™
Y, 1E455EH 709%~83% W B eR, T2 R
UL 22,

8 HEAF

AT (51) (23) J—FhlE S ks w43
BURZGY) . FITARTRS M5 B0 (0 PR IR
TR 7 i 2 BRI, BT 20 T
GURT MR . BV e 2K, T
P EURAS A, S G655 R 2
HATHIEE R, A X GABAA B T 537 (&
BEAT SRR, HA A VR P et e 42 L 7

0

/\RHE

¢ //’ 47, 92%

CO,Me

& —o—

44, 1.5 Y

0°C, Smin

NaN; _@_
43, 0.5mol/L
in DSMO, 1.3 &

: N

Br
25°C, Imin
para
42, 1.0mol/L in DMSO

B 21

R 2 R

F

Ny O
]

41,92%
(BEILIR)

100 psi

110°C, 6.2min

o
F

46, 92%

FARRR MG ST A R T 2
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210°C, 5~30min

i (MeCN &l MeOH)

100 psi F

48, 70%~83%
(S11EFF)

P22 Sk ARSI S A T

E RN U (S TION A

Me
/

(D

K23 BAEF(51)

¢

HESEU UV, A0 SR YR i
TORPICIRAHLIR AL G ATy A e LA it f U 5l
A BRI K o AW A
FHT R BN SZ B R R T 0, S0 a B v
INIAT IR 7 M LU RS, H 3 i 2e ARaa

T ) E BRI — IR SO AT AR
DTE e R SR N A T . BR T s
W B, HAM S HY A B 0 s A B R R R A
WA T XA TABILEE ol N RUBE B SO ks AR it A%
AR, [HRE RV A R, A RECR IS
FEAIR o Hartwig ™M 8N N#4 (inductive heating)
Ve s AR I kT I A BE S A DA B,
IR R B AR (U INNER | i) s
GOKLERPRURLAS ) AL E RS AR N, FRIE
IV e eIl R S = 7] I N T U U
Ui 28 SN A B DT R IR, A 2 AR 24,
Ban, S i R SN A S BAE2Y 0.4mm [19/]VK
BRI, IR SR, IR ATTE Imin N TF 2
25400°C, ZH BV BT AR TR sh ik e &
WRECE (51),

IS T 2 AR IR OB 2~ S HE R (52)
22 HeWEWY (53), BEAT508 BuNAc il TIER

B AR G VEAIE TE/ N BR A 8 B R, W E TR
BRSNS IR ARk s TR
BE o 2-fAS IR (52) FI2-ZFEWEmy (53) ||
%M Buchwald — Hartwig fBI5¢ 52, 12 2 0 52 31 J2%
RN ERAL , IRAE 91% By B IR . T N
YRR Z AR L 2 BURBE I [ R g S A R, 4lifh
JaREY s = O3S (54) W OTR ORI IR
FEE i VNGV S A i ba=d 7 N (B = =4 £ |
W RS . T R S i Eh e P B R A
Ji, BRERAT =B RESL RN, RE
140°C HY SR IS R R g e, DA 88% W15 ]
BRI (55). AIEHAMN-HELIRE (56) &
HIa . 4Bk G RE R ER N I B s B A
(85°C, W 83%, 15hAbERRFIE]), fe)mfs s B A
F (51).

LR T2 A TN A ) AR 2 8L,
R G [t 38 2t JEURL 24 B RCF-, IR 2B R TT e £
A alifh, PTSEELAE 33h T 313pg MR,
AH4F 3.97mmol/LRh. Tif&Gi 28 XA i U,
LY PR Y 88mmol/LRh. I, LR T
SRR . XA TAER R TN Iy vk 7e
29945 1P ) R A e N

9 PR EA

BRI (57) (25) S )z i —Fl
ZIEPUMARZS, ATLNATT VRS, AR
JESHRAE AERIEAE , A WM AR R . 1
BRI Z2 Sh i MUOSURR IR B oK pRade
LA SRR L 67 LS LR HEN VR AE RS I
ZORAE N MRS AE R, R B U TR
PN
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53, Xantphos in
EtOAC

52, +Pd,(dba),

TEEEHE:

Et,SiH 54, in
EtOAc

HCl in
MeOH

s50C
Bu,NOAC in SRR I EA R R 6
EtOAc (L7 VN ER)
/
e -
NJ 230psi
SN
[
N s

51, 83%

& 24
NMe,
Fl25  BKEAM(57)
BB AR B (1 26) T34t 3 ANIEHY

PR e A S L SE I, B B e A R S TR —
DR C—CHE. THRAILERIGYZS S 1R
AL AR AR R, TR I, LS
ZA G OB PR EORAE R T LR 2= IR
MR T REAT, MR L, B ES T
BOBCRFIEPENE T R

()
OO

K26 BREAMI T IRA% (58)

TEfG g 2 A0, A UBIAZ B R AL S
TEM AR AR 454 47 ( -100°C) . Kupracz 1
Kirschning™ 1] 42 U S W & LBk A% (58), #E2% 2y
10.5h, {353 B WCRTE 38% ~ 56% Z i), JSHEF
H -100°CHYMIRIR . &IP3 319% W77 3, IR
BT, RO SRR AN T SR U N g

~.

AT I raE
(LB R

+ MeOH, NMP

AT DAAR - g pRask 7 THIMERSE, 38 bR At 4 o 5 B s
1T ST @ i ] s < 9l AN i e Rl ST P 7
MR, FFMARERETERAILE B G S 51
RN, TN ORI G At EE R T DL
TR iR XA TR, NS S 0L A e R PR A
&

Kupracz fil Kirschning™'SZ 81 T PR ARG 225
LA, R 27 s, TR RE T i &
T JRE DX () ) S 0o 5 91 R e B A SR R AL S N L R
AR 2 il R s B I g iR K 431 T R
B

1-VR-2-VR B SR (59) 17T FE4R [F] B 48 A
RL#S, TE0.25mm AR YA 54N A 20 A% 9,
TE -50°CHRAF T KA iR ZZ AR L, I SOV 1Y
ST ECRREIA RN T9% . ZJ5 SO itk A s L
#% ( “Tube—in-Tube” reactor) AKZEFEATI N . &
HA N A A28 AR AR, RO R N IR R N )2
BIE, WNZEEREER P ERA R (Teflon AF-
2400) ik, B AT N )2 RE T2 B N )2
B, KA R RN G OR R E LA
Y (60).

BhfS, b Ak HEE AR . R
PALG YRR T AR S S T SRR AR A 1Y
PPN (33s) & A= P4k Sy AR Bl — 2% 0 246 B
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co,

oC
Br

59, 0.2mol/L in THF

n-Buli
i 0.4mol/L in hexanes
0 l'j;B_“‘i' -50C, 55 -50C, 55 -50°C, 55
4mol/L in hexanes (R FER R . NH, « HCI @—.
Imol/L HCI in IPA EtOH CE h 61, 76%
R AT % Bz é
A 1595 psi CHFT/ VR ER)
iR
NMe, « HCI )
57, 71% 25°C, 1min

Me,No_~_-MgCl
62, 1.0mol/L in THF

K127 PR AR SER A  T

(61), F=YIH5 3-("HEAI)NIEALE (62) IR
BRI N AAM SN, A BRI
SRR I A E ROV g (BEFE/MRER) , 7
210CHMFIIK , Fm K™ ) 5 Eh MR AT M
PR RAGER IR SR (57) .

oH
NN,

NH, 0

K28 B £ (63)

AL

~o

10 MAEHFA

BIFE £ (63) (Kl28) R —fRAEE &
PHE Y, BETEZE —IRTRHMT RAS R4, FRIUA R
TR, Bl /D AnglTFI P [ R) E9) A B, 1717 AN S Mo 0
FRAATH AR R A, R B I FIA YT O iR
TR HVE I,

JBRAE BT 22 BEfb T2 ) Mascia Z87E 2013 45
BT MG i JURE 21 24 1y B 4] 555 Al 5 A9 A TS0 A
S, R T ESR AL T Agh
b AR SR DT I B R R ISR
RO 2D REG N resalife. &5 . E8ad
UE L GRS AR IR . 18] 29 Firas g AT E
S T I AH 2 R IR S T AR, A

PR RGN ML 2.4mX7.3m, T 424 e A i XU
Wo ZRGA A SRR 2 45¢/h, 02 T4
2707 g o HAE PR Al AR IS 5 2E7E 20g/h
2| 100g/h Z [ 535 . 1 30 KBl F) 35 S L T2
Bk,

DRI R ) R A I R G4 eI, %048
T LA RIOTEA RS B e A TR 21 408
R4 ESLEME BT 2 47h, T
0 R BRAVE ] 298 300h,  HL AR AL 45 BB R HIRE
S B ERAE R ]

SR T 2NN (65) Sl (66) TEASING
(67) fEH N BTN I, #E 100°CHE R
N g A BE 4h, 15 BIMERE (68) . 77 Zd8 Ay,
TR (68) TEIZIUREE T RIERRAE, IR N AT
B . XA RN AEIE S T2 T T 3~4h,
MEEX T ZHFRE 72h,

H AL IE R R S O R CBR KRG, T
o Y R A AE GG LA . 43 th A HLAR
A\ MSMPR 25 i &, 7E45 i aiw NI i 51 B
e, FEVRHEE, AREAENTH, AP SRR
L — L E Ve g S, B (68) 4ksis
i Boe AR, RDIFRK, TELEAE IR ER S5 Ab 3
I e A BB A  E DERE: (64).

SR o R EOR JFURE 2 T Z HT S I AR
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(b) F
K129 BRI gLk

BELEIE AT AL, RE SRS, JEmATH]
AR R . Gl 2R 2R B I
ARG EIIH R AR AR (B3, m&
i 700 FR BRI B B 2 TRORTI 790 S5/ 1N T 9 [ 24 ML 225K 114
FR, AR AR R

BRI, BIA CRESAL S 7Rl
e g, 8 S ETT RN T RGNS
PR BL T LR AR ] LASE B & 2 P i 55
FEELE A S . R — D NEIGIRZ)
S, AESRATIAA G A AN R TAE I Rty
BRI U TR N BR Y o S5 R 4tk
UL BT s ) TR S L ISR 0 A A OB A 1 i —
AT IR, METSCHISraidnl UGS, RZAE
F BB ST [V T AR T 223 1) 7 AT
P, JLP SR 25 A B 2518 51 ) 1) AL AR
B s b e T, WIFATEZS
A, SEZ PRI A A5 I U s 25 )7 i )

P BELE A S W 0T X 2 A TG o
SRILU

N PR i LN 25
11 “kFa"RpE G
OH 64
0 N NH,
0 0 EOAc, 1,0 7 O \><l\/ “
nzN/%Nllz * HO o e ’
67, 1.0 48 68, (ZMZAEhiiEy)
66, 10.0 445 |
(Dq\ IK}|E
XK N/ [ |
ERRIE e SIS
OH 100°C, 4h
0
/0\/\/0 IIIIIII <
& NHBoc
o NaOH HCl
65, 10.0 %t
CO =2
b S
] " s MSMPR -
& : &
K fic /3 TR g b RS 25'C, Smin
OH
0 N NH, 0
/N0 — 64, 45 g/h Zly
& NHBoc O 0 OH
o <12 S

K130 B & - B 2 S T 2

H AR, SRR RS BB U R R S Y

TEHL. B MEAYIFS 7015 60

2016 4F, Adamo ZEE 5 Hi{Y 0.7m’ ) ] FH

00 WPEGIRGE, & 17— “vkf" miEgummzy 1) (K
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P31 “Sig— 23 ” EE S T 2 A BT AR 2 3

32), ZHEEK Im, $£0.7m. & 8m, #J100kg, nJ
DASE IS B D 28] 22 sy 245 0y o 5 640 1R A0 2R
Hrp R TEL oy s alid . AR, 50 k. TR
FFR LR . R GER IRy s, R
AR 2P A 75 K AT LR TG I A, A
7S AEF) —2%6 B R 8 AR R 2459
ZAEEC AT IARERI . 2 RE (FZf
PFR A SRR, — bR 2y BT TR

aluminum " e

!y

SO, AT DU T R R R ) |
HPEPE C FFIRYTFREAE . TEORSHOWTE R . R
TRREYARNEGERE . BRZE | R AR . RHRAN
MEARIISNAE ) FHPETT 45 4 M2 i s =, Al
Al DB RUE g 0 Oy i AR 241k
Wl i, MR GaHE T 25 e

LR R G RE B R A = Eh R AR I B 4500
(BRI SmL, WREEZ2.5 ng/mL), AP il
ZREHE 810K (4K HK 5mL, W& 20pe/mL), %
30007 (£E5) K Sml, HRJEE 1ng/mL) 2iihEz
FPETT 11007 (B8 SmL, W 4pg/mL) .

ISR = R G 0 T AR e e U e
BB, AR AR R 2 AR H al i il
TR R 2575 K O T AR HEAEH

12 #E5EZE

HELE LU BE AN g — P 2 AL TR
A, HAEEARBESEA T PS5 T A i K

132 JRRAE BT A e oA R R 25 T
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. ARCELER T U2 S S U M H AR e AL
SET 2GR AT R, A 28 A i S I ) A Y
LT E T M SRR 4 AR AR 34 A 1
FFER . P, SRR FE AR
MBS T it 5t 48 30 A B 2O I R T
AR, T L AR SO R AR (BRI
(1) 7 2 AT S M A L 3 Skt 25 (APT) L 42 il 551
() -2 -ui” 2L A A i,
[E AR T, C v Ry H a0
il 2545 2 Toll il 75 =0 R4 T .

22256 ) T2 el W i, &4 O
(B — AR RIS E . WA E . B alife R
I 55 7 T IR, 3 W5 DA iU A 2 [T 1)
e 2 Sm i 2 BAR e . Hean, H i
FE A HRRAR YR T 205 oA P Ab b ik - ey
R, TELI B AL AR B A - B B AR N
AR AR, MBS HTRE RS, B8
PAMER I, | SRR, AL T5L56
FWR B AN, S ARGERAER . 45 .
T AN S 5 AL AL R R TS BRI P R . X
S ] BUE AR AR AL B 48 K SR IS T kS
Tl S it e S o ) R 7 2 (AT SR A R B K
FE

ST N AR B 28 A A R Ak
PR, ARBAEAEIRAR, SR T A
Ab PRI VT B A sl b o 1 AR R AL 2B 4%,
AR AR . ANTELRME AR, 43 e . 45 . U
T HRESFRAT R B Rkl RIS A
SNALAb B X E AR 2 S i 25 H R Tl
O iR CTF I = e L P SR S A W A B
IR S 22—, I AT REMEAR Hh % A ik 21 ) it
() Tl SR

PRLLAR S P R A R ARy FH AT 5, ORISR
(4N FDA. CFDASE) b7k 25 Tolk ik
BTN AR, I IEFE R 2 S i 25 1
FSCH A RHE, BOTTERARIAN, ELLRUZ I
FEAAEA2F 25 Tl H A0 107 K28 A8 A8 A3
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