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Provided herein are processes for preparing an oligomer (e.g., a morpholino oligomer). The synthetic
processes described herein may be advantageous to scaling up oligomersynthesis while maintaining overall
yield and purity of a synthesized oligomer.
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advantageous to scaling up oligomersynthesis while maintaining overall
yield and purity of a synthesized oligomer.
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o O,N
OsN O
R
H O
5 NCP2H)

{EE T R100 LIREREMAEH4.3 kelb&W5 (KRR H A MRH
NMRIFIEEE ; & e G AT A B 2 FE) f12.7 kg BERE o jml
HEIE3.160 kg DSC (78.91EE% » H' NMR) - [EIHG N B R B4R 2 <
35C « B ERE YL EBEE TE(LLY22/N - ZR&BIE - F200 gt
DE JE R IEEE - AL & B & nIEREE IR - BIERERRE R
HESHAI kgtEREMFREI50 kg/Kf Z7E R 2100 LAREBE R 30
o 38 LI EFE RS ol o A B e R W R E RS > R 4.3 kg K/ 50 R R R WA
Ko WAEEZE NMEBIERF L2 -

& BF < [ 88 2E3H 2 100 LR E BEAR LA AR L 28 kg DCM A » i ]
900 ghix % #f j*4.3 kg/Ki Z AR - VNIF1R - (5% g 7y #E il £ Fr K
o 10 kg/KEWRAEE - i - W483.5 kel B SARZKE < KFDCM B
JE 0 I WATEZE T EEEG6.16 kg NCP2§H(114%7E %) -

B2 EaHE e Sk

M B ARHEREILEE TS LEMESK K ELSEHELS52 L NMP K
2300 g B AR LG EHHE - KEIIRENMP R DUAIREI2/NE - 24
% BERZ - KRG FH494 L DCM /R ERI R - 281 39 L FA R /5E
PR > A& 39 L DCM /PRI R - FENCP2S A IR 18RI 2

BESEZR > =R MEF24NGIL PR - FEAEA39 L NMP /76
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106117191 FHE T A0202 1063295547-0



1737736

SR AERI39 L DCM /R PE /SR - R fetig A V2 DEDCH} i /5 78 B
PGB R0 8% - HERZ > G FSE (H), DEDCHIGHZ R IR B FE305 i
HHEgZ - B BIEA39 L DCM /ERER AR > ARG EETEZEREE
3573.71 gHkpkfetfs < A E -
BHHI3 : KIELZEGIRZ 8 (2 REI2)

L ZARHE NSt A BOR B R 35 < BlE

[EINTPFY & H (6 mL/g NTP)H 2 B Al F R IR INIREE $H (3.2 eq)
FA7K (4 mL/ghR B ) 2 2 78 » mIILW MR & & B IR ID & B oK B s
(L.03 eq) N & H QR g/gEHEFRER T 285K - HRIEEEY RS
20C - LR JESERE (1-2/N0F) » &g - FZKERARRE - W mK
IR PHEZEE - EYI3SRFETME SRS R KT - EFE=80%

2. B AEH L BalE36 2 Bl
oﬁ,o’O °*T°‘*-/“~QWGH
) e — O
H g

5 111 HEEHEHE)

C205941PA docx
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i EAEHT(1.2 eq) BIFF1-H A-2-MEIZ BEHH (32 mL/g@AE#) - =
BEBFE RN = L 25 (10.0 eq) RAEE P35 (1.0 eq) - MATIRHRINIZE
95C » R IEFTE R (1-2/NEF) - (RS A AIE£20C - mIESYRI
30% _F M/ RS =T Akl (viv) KoK o FINaOHZKER ~ BRIABE KB IR
KRB KE R R A EY ZAHE - EY36kiEmE & W
Jre/ BHEL SR = T B/ B e 4 W T B - EEAR=90% -

3. EG3RE 37 2 Biff

DYQWOMG%M u%[/om o e )\/\rDH

36 kg

B EPI36F VU ERIF (7 mL/g 36) §1 2K RN I BEEF(2.0 eq) )
DMAP (0.5 eq) - REREGYIMBZES0C - {ERIETHE S/ - HREY
2B 20°C i A FANaHCO3 /KA K i 58 2 pH 8.5 « IRNHH ASE =T At >
W EYZER EKE S - R & H b - WH I EERE AR EE Y
2 2pH 3 - FpH=3 7 M5 0L 5 4% 1 B & 60 A0 R AL s /KB R 2 R & ik
SHEVZAWE - 3T _8FEARFNE T HN &Y 38 2 8l
-

4. 8E{L 2 EG3E38 2 B
vﬁwww VMMLY&TJ\"
() ° ) R

an

5 112 HEEYIEHE)

C205941PA docx
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[m b & Y137 2 7 AN IN-

(HONB) (1.02 eq) -

55C » fERKESE R IR (4-5/NFF) >

M 52 % / B8 K R Bl /K e o

EL-S-FE K R M -2,3- =
4- B E g B e (DMAP) (0.34 eq) H2AR1-(3-2H
B AN ) -N- ZF R {E —neir B EZ BB (EDC) (1.1 eq) ©
(ERE

H—f JER T

HH B2 i oo B

ERANIELES)
V)28l 2£20°C - WHHAEM:1 0.2
CE A TR R IA R SR Ry N R B AR By

N,N-ZHEL R i - B (588 i B P EE /N, N- 2 B e 20 T 22 Bt A

FALI A TE TR T 2K 53

Tl o R E YIRS K T B R RS T O A BR R R

NN-Z“HEHER R KB - ER=EH{EG%36 70% 2 &/E{EZEG3RE38 -

HHl4 :
L.+t

R2 IR R

WEMRFERESHXID HEEFER 250 LEMH &R

i LaE=Tii

CASH5

fEE25A

DTTE

&Lk
LGELY

1155373-30-0

C3sH37CIN;O4P

722.2

&Lk
CoiByT

55)-2-WEIREL | FH AL FE

1155373-31-1

C37H37CIN5O5P

698.2

SR [obed
DPG i B

T

A g, 2.2- B E - 4-[[[9-[6-
[ (&R B S A
B HE]-4-(ZFREHE)-2-1%
Ui B 1-2-[2- R & LB A ) Bg
B |-OH- IR -6- B | 55 Ak | FH K |
<5 FE

1

1155309-89-9

Cs1Hs3CIN;O7P

942.2
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£5-4.7-1% o B L -2H- B 05{ -

2-B5] 4-[2-[2-[2-[[[4-(=FFEH
F)-1-78N g R AR R | S A

LEEN LB L&

LOELZ | BhlENE 2B, NN-HE-[6- | 1155373-34-4 | C3H34CIN4OsP | 609.1
ToiBETT | 34 = -5-HE-24- A%

- 12H)- 12 g £D)]-4-( =R A&

HHER)-2- MG Wb AR | HH AR s
oEbz | T = B, 1-[3aR4S,7R,7aS)- | 1380600-06-5 | Ca3H4N3O10 765.9
EG3E | 1.3.3a4.7.7a- N &.-1.3- ZfHI 4,

a2 (LR EE T

C205941PA docx

106117191

. 48E{EZEG3EE
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{E&EI(CI)
C. ZUE b2 Anp BT CH N BRI » 2 AEBIHEF]58,067,57155%)
Setso
/N—é r'-."N H o
¢ N7 \
T

N

SsuY
<

fe=#1(D1)

D. &85 b 2 DPGui B L CE N B - 2 WO 2009/064471)

3 pd
e
< J(\@

{E&¥(ED)

E. &)E(b 2 Tan Er (N B » 22 W0 2013/082551)
\ .
N—p=0 |

/ O (.\(
Y
o O
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fe=?I(F1)
F. sk tet A5

QN T::::L <1!!i}
ol®

R1
(1)
H R YA NE -

3+ FB R AR B FUR 4 2 [E M BE TR & Bl 2 7B TR T

AT IR

NCP25# AR 37.5 LNMP} 1292 g NCP24#;

DEDCE[ImisR | 4.16 L_txfig — 2 EFs(DEDC) ~ 3.64 L NEM k33.8 L
DCM

CYTFAZ & 2.02 kg 4-EEEMENE ~ 158 L DCM ~ 1.42 L TFA ~ 39 L
TFE 22 L&fi{EK

R 353 LIPA ~ 7.5 L DIPEA },106.5 L DCM

SUR TR 1,530.04 g DTT - 6.96 L NMP},2.98 L DBU

2. fE F AR AE SRR 8E 2 &Rk

A. TR A R

B750 g#ksMEtHE 52 10.5 L NMPHEIH £50 LAY 5 (b &2 25 10 18 £ 3 /)N
1 o BERZNMP > A & RS5.5 L2 DCM K # # 15 B 20 i W X R & 2155
L30% TFE/DCM BRI 2T -

B. fEI20: EG3E (B4

HEKS.5 L.230% TFE/DCM sk gl A5k % = Xl Fksz - FS.5 L

5 116 HEEHIEHE)
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CYTFAR R M58l HEez - HFFXAS.5 L CYTFAR TR L1577 8%
M-APERZ - [a HEEE 122 mL 1:1 NEM/DCM - i #f0F mis #2088 HiE
Wz o F5.5 LA RIS &GRS B e RS 0 8 W TG HERZ » A I ERS.S L2
DCM MR KRG HERZ - #5706.2 g&&iE({E 2 EG3R (MW 765.85) %234 mL
NEMJA3 L DMIA 2 78R S5 E 2 B A5 AL RT NEFE3/NTF iRz - AEX
5.5 L H 17 71 Rs fat B 2 0% W 2R (B 2RSS 70 $8) I A 5.5 L2 DCMUAE i
— 2 A HEEZ o SE1K(374.8 g HEAEF 5195 mL NEM}A2680 mL NMPH >~
R PERE1S 5y 88 0 HEEZ o ARIAEELS.S L RA R — LS i > A
% 5.5 L DCM%EF—R HHAERS.5 L230% TFE/DCMIE R X < i fef
BS#80%5745.5 L 30% TFE/DCM F i (£ 55 14/)N0% o

C. mELEETEEI-30

i. &G AR

WRAF AL —EE1ER 287 » Kt © 1) F30% TFE/DCM
Sk s 2) a) RICYTFAXRREEHR 157788 HBFFZ - Kkb) FICYTFAS K iz
15578% » mARI01:1 NEM/DCM - &+ - Hiez 5 3) Bl AAR—iER
=205 F4) FIDCMMERRI I - 54 o

ii. HEEE

WA AL G — s EUs IR Rz 2 1% 0 KEtEE ¢ 1) ADCM%
M K2) H30% TFE/DCMZER K - &S BtHEE N — B E&1ER Z AlifrFE—
LT - AR 5 - TFE/DCMYE R HERZ » 365! AE O 8 1£5% TFE/DCM
TREIRE - SRR

iii. &JE{L B BT EETEIR

WA P AOE T B S TEIR -
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iv. Bz & IPA L%

WA T AT R B PR ET 2% - AEXR19.5 LZIPA R g
AE MR8 - W AT B ZE ML= NHZBR&Y63.5/ NG £ P B f55,579.8 g «

C. Hfg

B eSS & 2 IRBE MR FERE W - B— M EEN
T o 2,789.9 gfpAvfetlE © 1) B110 L NMP—ERFE2/NE - ZA1% KENMP
HE§Z 5 2) FIEX10 L230% TFE/DCMIE#R =2 : 3) AH10 L CYTFAJEIR
REIE1557 8% 5 K4) 10 L CYTFAR BRI 157788 » A% A AR 130 ml
1:1 NEM/DCMi; #2778 H HFez - AEXR10 L2 o FA & et A i B
=X > FH10 L DCMYEMR/SZAEER10 LZNMPER WK - 15304 ¢
DTT £;2980 DBU26.96 L NMP 7 7 34 fif 75 7% s 16t i Jie 3 2 /N BF DA
FIARHBLFOR &2 5 B s 0 il - R BERFZ L RS EBEST -
4.97 L NMP Lk K i a5 fefetfs - A& H B BOR T/ & 0F -

D. LfriE

i’ EiF 2 AR A IR KNMP e R E R 186 » Mz BTG R
m398 LEAL A KesH A HE-10TC £ -25C 2 B E ~ NH,OH
(NH;3°H,0) - B N B a5 & E AL NEE 45 CHRE 16/ - AR EH LA 2
25C - B Ih & A B M ARG B R 82 2 L regm R A /KARREGG: DL
FH2 MUugiEERipHEHE2 %23.0 - 281 FINH,OH % 2 pH 8.03 - HPLC (C18)

73-74% (lE1) °
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#4
18R A& HETEER &R E
S5 1 2 3 4 1 2
SHEEJC | 30% TFE/DCM | CYTFA | FFIAK | DCM = RT{EE | DCM 30%
(SU) i S R i S SU (g) bR | E#E | TFE/DCM
NEM (L) | CINEF) DS
DMI (L)
1:C 55L a)55L | 3x55L 55L | 5367¢g; 5 SSL | 9%55 L
b)S.5L, 195 ml
122 ml NEM ;
32L
DMI
2:T 7.0L a)7L 3x7L 2xTL | 4682 8K | 405 7L 2%7 L2
b) 7L, 195 ml
158 ml NEM 3.2
L DMI
3:C SL a) 8 L 3x8 L 2x8L | 536.7g: 495 3L %8 L
b) 8L, 195 ml
182 ml NEM ;
34L
DMI
4:C 9L a)9L 3x9 L 2x9L | 536.7g; 495 oL 259 L2
b)9L, 195 ml
206 ml NEM ;
36L
DMI
5:A 95L a)95L | 3x95L | 2x95L | 5552¢; 495 05L | 2x05L
b)9.5L, 195 ml
220 ml NEM ;
34L
DMI

' ml#57% 1:1 NEM/DCM 2 &
IR D B (R R
IR D B R R

C205941PA docx

5 119 HEEHIESHE)
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F4EE) ¢
B A& HEmEER &R E
S5 1 2 3 4 1 2
SHELUC | 30% TFE/DCM | CYTFA | FFUA® | DCM = RT{EE | DCM 30%
(SU) e B e SU (g) B[] ek | TFE/DCM
NEM (L) | (/\EF) e
DMI (L)
6:A 10L a) 10L 3x10L | 2xI0L | 5552¢g: 425 10L 2x10L*
b) 10L, 195 ml
232 ml NEM ;
345L
DMI
7:C 11L a)llL 3x11L Ox11L | 536.7¢g: 4.25 11L 2%11L
b) 11 L, 195 ml
256 ml NEM ;
3.57L
DMI
8:A 11L a) 11 L 3x11L | 2xI1L | 5552¢: 4.25 11L 2x11L°
b) 11 L, 195 ml
256 ml NEM ;
3.64 L
DMI
9:T 115L a)l11.5L | 3x115L | 2x11.5L | 4682 ¢ 425 1150 | 2x115L
b) 11.5L 195 ml
268 ml NEM ;
372L
DMI

IR CE LR BLRFT 04 K
> AL BLPR B AR R 2.5 K

C205941PA docx

55 120 H(EEHIEHE)
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1737736

F4E) ¢
15ER AR HETEER &R E
S5 1 2 3 4 1 2
SHEEJC | 30% TFE/DCM | CYTFA | FHRIE® | DCM = RT{EE | DCM 30%
(SU) e padlid e SU (g) HF ] e | TFE/DCM
NEM (L) | (I\EF) e
DMI (L)
10:C 12L a)12L 3x12 L 2x121. | 5367 g 4.5 12L %12 L°
b) 12 L, 195 ml
280 ml NEM ;
3.96 L
DMI
11:A 135L a) 13.5L | 3x135L | 2x135L | 721.7 g 425 135L | 2x13.5L
b) 13.5L, 253 ml
204 ml NEM ;
402L
DMI
12:A 135L a) 13.5L | 3x135L | 2x135L | 721.7 g 425 135L | 2x13.5L7
b) 13.5L, 253 ml
204 ml NEM ;
402L
DMI
13:DPG 14L a) 14L 3x14L | 2x14L | 9419¢g; 425 14L 2x14 L
b) 14 L, 253 ml
216 ml NEM ;
402L
DMI

© AR LE BUPR BLIRFRVa R
TS IRAE HL RS B PREF 0.4 K

C205941PA docx

5 121 HEYIEHE)
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F4EE) ¢
15ER AR HETER EEREE
S5 1 2 3 4 1 2
SHELJC | 30% TFE/DCM | CYTFA | FFIAK | DCM = RT{EE | DCM 30%
(SU) e padlid e SU (g) HF ] SEW | TFE/DCM
NEM (L) | (/]\EF) e
DMI (L)
14:DPG 145L a) 145L | 3x145L | 2x145L | 9419¢; 425 145L | 2x145L°
b) 14.5L, 253 ml
228 ml NEM ;
4.1 LDMI
15:A 155 L a)155L | 3x155L | 2x155L | 721.7g; 425 155L | 2x155L
b) 155 L, 253 ml
254 ml NEM ;
426L
DMI
16:A 155 L a)155L | 3x155L | 2x155L | 721.7g; 425 155L | 2x155L°
b) 155 L, 253 ml
254 ml NEM ;
426L
DMI
17:DPG 16 L a) 16 L 3x16L | 2x16L | 9419¢g:; 475 16 L 2x16 L
b) 16 L, 253 ml
366 ml NEM ;
4.4 LDMI

® WHIELE SLPR B AREF 0.4 K
? AR BLPR B AR EF 0.4 K

C205941PA docx

5 122 H(EYIEHE)
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F4EE) ¢
15ER AR HETER EEREE
S5 1 2 3 4 1 2
SHELJC | 30% TFE/DCM | CYTFA | FFIAK | DCM = RT{EE | DCM 30%
(SU) e padlid e SU (g) HF ] SEW | TFE/DCM
NEM (L) | (/]\EF) e
DMI (L)
18:A 16.5 L a)16.5L | 3x165L | 2x165L | 721.7 g 425 16.5L | 2x16.5L"°
b) 16.5L, 253 ml
378 ml NEM ;
4.4 LDMI
19:T 16.5 L a)16.5L | 3x16.5L | 2x16.5L | 608.7 g 425 165L | 2x16.5L
b) 16.5L, 253 ml
378 ml NEM ;
457L
DMI
20:DPG 17L a)17L 3x17L | 2x17L | 9419¢:; 475 17L | 2x17L"
b) 17 L, 253 ml
390 ml NEM ;
457L
DMI
21:DPG 17L a)17L 3x17L | 2x17L 11592 425 17L 2x17L
b 17L, g 311
390 ml ml
NEM ;
472 L
DMI

RIS BURFT 15 K
USRI BUR R 03 K

C205941PA docx

26 123 HEEHRIAS)
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F4EE) ¢
15ER AR HETER EEREE
S5 1 2 3 4 1 2
SHELJC | 30% TFE/DCM | CYTFA | FFIAK | DCM = RT{EE | DCM 30%
(SU) e padlid e SU (g) HF ] SEW | TFE/DCM
NEM (L) | (/]\EF) e
DMI (L)
22:C 175L a)175L | 3x175L | 2x17.5L | 8587 g 4.75 175L | 2x17.5 L2
b) 17.5L, 311 ml
402 ml NEM ;
472 L
DMI
23:A 175 L a)175L | 3x175L | 2x17.5L | 888.3g; 425 175L | 2x17.5L
b) 17.5L, 311 ml
402 ml NEM ;
488 L
DMI
24:T 18 L a) 1S L 3x18L | 2xI8L | 749.1g; 425 1ISL | 2x18L"”
b) I8 L, 311 ml
414 ml NEM ;
495 L
DMI
25:T 1ISL a) 18 L 3x18L | 2xI8L | 749.1g: 425 1I8L 2x18 L
b) I8 L, 311 ml
414 ml NEM ;
5.1 LDMI

2 RRE LR BLRFT 04 K
PR MRS BUR FT 04 K

C205941PA docx

5 124 HEYIEHE)
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R4E) -
15ER AR HETER EEREE
S5 1 2 3 4 1 2
SHELJC | 30% TFE/DCM | CYTFA | FFIAK | DCM = RT{EE | DCM 30%
(SU) e padlid e SU (g) HF ] SEW | TFE/DCM
NEM (L) | (/]\EF) e
DMI (L)
26:T 185 L a)18.5L | 3x185L | 2x185L | 749.1¢g: 425 185L | 2x185L"
b) 18.5L, 311 ml
426 ml NEM ;
5.1 LDMI
27:C 185 L a)18.5L | 3x18.5L | 2x185L | 858.7 g 425 185L | 2x185L
b) 18.5L, 311 ml
426 ml NEM ;
525L
DMI
28:T 19L a) 19 L 3x19L | 2x19L | 749.1g; 425 19L | 2x19L"
b) 19L, 311 ml
438 ml NEM ;
525L
DMI
29:A 19L a)19L 3x19L | 2x19L | 888.3g: 425 19L 2x19 L
b) 19L, 311 ml
438 ml NEM ;
541L
DMI
30:DPG 195 L a)195L | 3x195L | 2x195L | 11592 475 195L | 2x195L
b) 195 L, g 311
450 ml ml
NEM ;
544 L
DMI

P RIIRE LR BURFT 04 K
PRI BUR R 03 K

C205941PA docx

26 125 H(EEHRIAE)
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OIS : B HI Ao B R e EE a4k

’ACH E 28 0 D2 & A B F A B F R 8 2 LR R HE R
ToyoPearl Super-Q 650S[2 B+ %2 #15f f5 (Tosoh Bioscience) 2 &+ il
F10-35% BZIBEEEMTEE 17 E B RGEERA 10 mMEEL# © &
ERB * 010 mMEEBIAT Z1 MEALT) - WRe AT HE A2 SR 2 &Ry (C18
K SCX HPLC)& fff £ 4i L EEY)EY) AR - HPLC (B2) : 97.74% (C18)
94.58% (SCX) -

o 4B TR 82 08 TR R BB G R 2 21959 g S (B ACR FIAR R 88 - X

61.4% : HPLC ([3) : 97.7% (C18) 94.6% (SCX) -
RS H T HHENS

RS EAET &5

DBU 1,8- _FSE R A—-7-F%
DCM gk

DIPEA N.N-—_ENE
DMI 1,3- FHEG-2-DRMRIE
DTT WiERTERE

IPA HNEE

MW TTE

NEM N- 7, ELIE Dbk

NMP N- B EL-2-DHE I I
RT ExWliil

TFA 222-ZH L%

TFE 222- =& LME

2EXMZ5IH
AHFEETERSIHZATAZSS (BESS R - KEEA] - 45
B R 3 R R LA R A 2 AR 5B 2 2 H W F AR LA Y 5 20

ol
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HEHLOF A AL« BRIESS A ES - & RIASCHTE F Z BT A £l R BHE T 55
MR RNAELENEEEENZEE -
FRRA

FE DE IR T (50 R AR B BT T 3 01 B A S e T AN S HR AT R
A RABEZHRERY Z ZEER I - BEFWPABHELLLT
HHER A ELE A -
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[ Z55KIH1]
—EEE (B BRI L e B & F oz 2B ik
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