N-FE-A-—gHE-2-REEBMITENR SRR MNEEERR

322 A R A, A, BT, AR R 3T (1 SR A A2 R S S
5 TS0 5, BRI 550014, 2. S0 KARF=HIBIFE R L, 5ER 550014 3. St BERIA 25 Bx , 52 561113)

WE:BH A SRR E G 2-5 R Erkok R A AR . TR AARAR R T B A O-AK R L PR oM, 38
EFHAR B LR A AR BIRF R, SR T 16 A N-REA4-=Z 507 K2-R A bk AT £ 4, SF a8 S A mt 2 R
(NMR) A= fit #% (MS ) 3 3£ 2 AT 25 M AR 3 ROR 2R ok B (MTT) 338 40 T B AR E-4 3307 5 B & 49 A (PC3 \LNCaP) (AR B3 2
& o 5% 20 I (K562 ) Fo g 2 7% m Bt (HeLa )4 Fr P 78 2m ok 69 £ K Aph) B bk Al S @ AL o4 8b B T ¥ 5 7ml, Z5ER # i
MR R R, A4 8b Ao 8¢ #R I 7 B RAFUIILIG I E 1, 45 ) 2 4L 44 8b, 3 PC3  LNCaP A= K562 % it 6 F K47 ) 3 AL
(ICs) %% 4 5.51 4.51 #28.49 pmol - L™ 5 F a4 R 25, 2% R0 R G f k437 7 583 5 1 ( provirus integration
in maloney murine leukemia virus kinase-1, PIM-1) % & T4 2 8b a9 a4 A deb . &i8 S oka 2 Mo 5 R AEvdakib o ¥
8b {AIFEANF R .
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Synthesis and Antitumor Activity of N-Phenyl-4-( Trifluoromethyl) -Quinazoline-2-Amine Derivatives

DAI Xing'*?, CHENG Sha'?, CHEN Mingxiu'?, YU Jia'?*, LUO Heng'?, XU Guangcan'’", XU Bixue'*"
(1. State Key Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang 550014, China;
2. Natural Products Research Center of Guizhou Province, Guiyang 550014, China; 3. School of Pharmaceutical Sciences, Guizhou
Medical University, Guiyang 561113, China)

ABSTRACT: OBJECTIVE To find new arylaminoquinazoline-based antitumor target compounds with high efficacy and low toxicity.
METHODS A series of N-phenyl-4-( trifluoromethyl ) quinazoline-2-amine derivatives were synthesized starting from 2-nitrobenzalde-
hyde or 6-nitroveratraldehyde by a combination of nucleophilic addition, oxidation, reduction, cyclization, chlorination, and coupling re-
actions. The structures of the target compounds were characterized using NMR and MS. Their antitumor activities in vitro were then
evaluated against four human cancer cell lines (PC3, LNCaP, K562, and Hel.a) using MTT assay. The target prediction of active com-
pound 8b was performed. RESULTS Compounds 8b and 8c exhibited promising anti-proliferative properties, particularly compound
8b, which exhibited excellent antitumor activity against PC3, LNCaP, and K562 with ICy, values of 5.51, 4.51 and 8.49 pmol + L™",
respectively. Molecular docking experiment demonstrated that PIM-1 is the potential target of 8b. CONCLUSION The piperazine ring
containing compound 8b exhibits the strongest antitumor activity, which is worthy of further study.

KEY WORDS: arylaminoquinazoline; synthesis; antitumor activity; MTT assay; trifluoromethyl
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A A DA B Sk 0 1 B B bR 2 )L T
BT R B (gefitinib ) (3R % #5 JE (erlotinib )
FIRLIAERJE (lapatinib) 2213 (& 1), Bk, 78 25
W5y F b 51 TR 7 2 9 A AT 4 e AR
R MR35 i, DT A28 K 245 49 7 44 N 17 4 T s
] MG S X AR B Y . EEEE M
a4 3 JR) (FDA) 2023 4F 5 4k 1 19 55 Bl /)

K/N\/\/O Hi \N .......... NN
~0 \]/) AO~NO
Gefitinib Erlotinib

N Nilotinib

Bl sk B REM A =R T I E A

Regorafenib

SR SR A 12 B A SO TR
7 2 MBI UL S8/ o A 25 ) B A B
R R R AL SR E (- CFy) AR —
DL R A, AR BT 25 4+ Bt A
BT TZ R R 2 e (nilotinib) Fi K AR
JE ( regorafenib ) F1 % 2 % J& ( flumatinib ) 27"
(E1),

Flumatinib

Fig.1 Antitumor drugs with quinazoline skeleton or containing trifluoromethyl group

CSCHRIEOT A B, 76 WP bk B 4-007 51 AAS[R]
AR IR e e B 1% S 25 0 0 L 1) 245 A 6 i 5 s
(B L), iR bk R 2067 51 A LS5 1 24558 A
(OIS AT A ™ o DRIt , A S50 LA e e bk BE Ay
FEA, 72 20051 A K WL IT TG B, I AE 4-A
SIAZ 5 LA 5 IRV A 11 S A A ) 2 (Pl
2) 16 BT B N kA = g P -2 - R s g
WA A=), IR AT RSN R A I )2 A
R Z AT LA B AT P L AT, e R4 A W B R
AFTERMIES %

/ |
) P
. H

R

N 5 4
\#. 6 10X /@
X | — )\ IR

N 2 |

= :

@Q O
N 1
4-Anilinoquinazoline

B2 NREA-= R F E-2-2 5k ol AT & 4 093t
Fig.2 Design of N-phenyl-4-( trifluoromethyl ) quinazoline-2-

CF;

2-Anilinoquinazoline

amine derivatives

1 #MR5FEE
L1 FENHESAA
Bruker Avance NEO 600 MHz Y% s 2E95 % ( i
+ Bruker 2A#]) , 414 Z B X ( DMSO-d, ) B{ AN
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A5 (CDCLy) Ay, i H ik o A P b RY -1 AU
I A CR T 43 A A ) ) 5 MEME 5 (MTT, 12 [=]
Sigma 2\ ] ) 5 T 51 Bt 96 40 ffd ( PC3 \LNCaP) | A8 Pk
il 8 1 00055 200 i ( KS62) B il 4 g ( HeLa) ( 5t JH
B RIRTPIEFE ) s SR IER I (99% ) . =38
L = F B ik ot (TMSCEFy ) (98% ), Jir FHA 5 121 2y
el
1.2 EFRftaHn e

R UL 3, LA Al HE 8 H R (% 6-fiff S22
P ) R JURE , AU 28 S A% I s S I R - T AR
A A LA Ta (B A 1b) s BE S, AR UGHE i
IR A K AR EE SOV A SB[ 2a0( B
HE A 2b) 5K 2a (B 2b) SR Y 05 AT A= P I
BpT3 AR 59 3a ~ 3i A (al{k 7a ~ 7d; 7 LA
BRI G 3¢ R, b A sl & Je Ay I,
I35 HEr b &4 4 #1565 1) 3h 2 B4 [
15 Btk &9 65 i e, 7 =M SR AT, i)
K 7a ~7d & N-BUT 203 (N-Boe) B AR47 S52 hir B
5 Birfb 5 18a ~8d,
1.2.1 a4k 1a 1 1b & R (LL 1a )
OHABAEEEAR % (10.0 g,66. 1 mmol ) T 52 Jif Jifi
L IMATGZK N, N-Z H B HI e i ( DMF, 100 mL) %5
ik, 0 CHEHET & 187 in TMSCF, (165.4 mmol ,
24.5 mL) #1PY T 34k E% (TBAF, 1.0 mol - L'
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CFs CF,

(DTMSCF/TBAF/DMF (DFe/NH,CV/H,0/EtOH _ -
R 7O @pMPDCM R Y O @KOCNHAC/H,0/THF R, NySN Subsituted-anilineHC X SN /@»Rv
Ny ——— —— N B ——— 0 2
N NO, N~ NO, @toluene, reflux % N/)\Cl IPA = N/)\N
@POCI,/DMF H
1 2 3a-3i
la:R; =H 2a:R;=H 3a-3e: R, =H 3f-3i :R; = 6,7-dimethoxy

1b: R = 4,5-dimethoxy

CF,
2-Chloroethyldimethylamine/ ) o
K,CO N /@/ NN
- A |
1.4-Dioxane N/ N
H
3¢ 4
CF,
DEA /PFA XN /@C"( 3n
N
DMF N/)\N
H
5

CF4 K\NBOC
R XN XIN = LRN\)
" N/)\N .’ °
H

Ta-7d

TFA
DCM

225 2b Substituted-aniline

toluene

2b: R|= 6,7-dimethoxy

3f: R, = 3-CL4-F
3g: R, = 3"-ethynyl
3h: R,=4'-OCH,

MR =44N 0 3 Ry=44N D
/ /

3e:R, =4 4N N

CF,

3a:R,; =3-CI4-F
3b: R, = 4-OCF3
3¢:R, =4-0H

o
CHy/NaH ~— ~ SN /@/O\
_ IR
DMF ~o o

CF, NH
ANPIN P N 7a8a:R, =H, Ry=H
Ri—- By 1R, 7b,8b:R, = H, R;=23"-F
ZINTOINT 7c8¢: R, =H, R;=2-OCH;
H 7d,8d:R,| = 6,7-dimethoxy , R; = H
8a-8d

TMSCF; — =5 B = Wk b5 TBAF — PO T 3554 8 ; DMF — N, N- " F BE i s DMP — S8007- 5 T 48046570 s DCM. - 5 i e s THEF — DU 5 [IPA — S T 5

DEA - 2 PRA - ZRHEE ; TFA - =5 LR

TMSCF; — ( trifluoromethyl) trimethylsilane; TBAF — tetrabutylammonium fluoride; DMF — N, N-dimethylformamide ; DMP — Dess-Martin periodinane; DCM — dichlorometh-

ane; THF — tetrahydrofuran; IPA - isopropanol; DEA — diethylamine; PFA — paraformaldehyde; TFA - trifluoroacetic acid.

B3 N-RKEA-= 5 FAE-2-F vkl AT £ A oy & R

Fig.3 Synthetic route of N-phenyl-4-( trifluoromethyl) quinazoline-2-amine derivatives

PSR, 33.1 mmol, 33.1 mL) ,0 CHFEE
SV 54 POV 3 BT LR SR ALK T, AR,
A PUAR LA AN SR B K B VR R %, JO/K B R B T 45
VM AE 1S 2-h o, o, - = U 2 R s @ B
BT (17.3 g,66.2 mmol ) T FZ B,
PAJE/K S e (DCM) (150. 0 mL) 35 fif 56 4=, Jin
AR H-5 T E A LF (DMP,42. 1 ¢,99. 2 mmol) , &
TP 2 RN 58 4 o B SN A3 T A R o A
TRLFATK R S BM /K 7 W, 28 B, A HLAH AR LAOK
M0 0 SR AG A AV VR R U, T K it R B T, DR R VR
g5 J5 A 0 3 Al Ak A5 B0 [ AR 240 o, o, a-
SEOR SR (hE AR 1a), W2 SR 64.7%
"H-NMR (600 MHz,CDCl,) §:8.31 (d,J =8.2 Hz,
1H),7.93 ~7.84 (m,1H),7.84 ~7.78 (m,1H),7.55
(d,J=7.5 Hz,1H)

Z R rp B R La (5 B0 %, DL 6T SE 3 P i
R SRS A B0 [ AR Hh ) 44 4, 5-— H A -
2-fifHk-a, o, - FR S (1), P 2P B
62.8% .,' H-NMR (600 MHz, CDCl,) §:7.72 (s,
1H),6.84 (s,1H),4.03 (s,3H),4.02 (s,3H),
1.2.2  Hpjaj{k 2a F12b G RL(LL 2a R 4))
O E A 1a(8. 5 g,38. 6 mmol) TR HT, LA7K
(20.0 mL) FIZFE(100. 0 mL) i . = iRIEHE F K

R 27 s 2024 1 8 J1 55 59 0 15 11

UMABH (6.5 g,115.7 mmol) MG fLEZ (12. 4 ¢,
231. 4 mmol) , G IRY", T80 CF [yt 2 S i
SE4r . PR OB 300 ~400 H fERCE L E, U8
DFF D B 22 Uk I, U TR B A 2-2 Bk,
a, o IR TR s QU E— B T (8.7 g,
38. 6 mmol ) F* W L HY, KUK LR (66. 2 ml,
1.2 mol ), 7K (132.4 mL) FI P4 & "k ig ( THF,
66. 4 mL) %1 J5 B T 50 Calig bk, #m A
7K (50 °C,66. 2 mlL) T4 96 745 il 1) SRR 4 (9. 38 g,
1.2 mol) I, kST 50 CHIFE RN 84, # IR
PR AT R LR LT 5 1 A R S Ak i 26
BB, AU LK A0 A MK S IR %, ok
BRIREE TM , I e 4 1 4-F2 5 4- = 453 ,4-
SWERRI-2 (TH ) -FRAH i s @FRE b — 28 T 0L
(9.0 ¢,38.6 mmol ) F Sz i Jffi #, B 78 (200. 0 mL)
VRIS T 130 C Il i 8 2 SO 56 42, 15 RO BE v
AR ZWREIAAT I (150. 0 mL) $ii 4 10 min, #
EGRE UEDREUE TR ST 4- =9 T k-2 ks
Mk R i @ R B b — 2P BT AR O A (2.0 g,
9.3 mmol) T/ W # 7, PAJG7K DMF (30.0 mL) ¥
fite, R BEFE T 28I A = A B (2.6 mL,
28.0 mmol) , 3390 C ik 2 Sz M58 42, 17§ W
AR RS BATKOK I A SR LB,
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A HURE LAARL AN S AR K S TR R I , TOK B R EE T,
U T 4 J 28 4 0,33 4l A0 A5 v TR A 4- = 50 -2
AMEmE Ik (2a) ;€0 [ R, 4 20 Bl 52.6%,
"H-NMR (600 MHz,CDCl,) §:8.27 (d,J=8.5 Hz,
1H),8.13 (d,J =8.6 Hz,1H),8.09 ~8.04 (m,
1H),7.85~7.75 (m,1H),

Z: R alA 2a (G 0, DA AR 1b i

U ERLS A A A 2b, 6,7-— H 48 k4 - = 8 k-
2-GE stk ( HE] A 2b) - IR B A [ A, 4 20 SRR
45.4% ,'"H-NMR (600 MHz, DMSO-d,) §:7.34 (s,
1H),7.32 (s,1H) ,4.07 (s,3H) ,4.05 (s,3H),
1.2.3  HirfbA 3a~3i 195 8 (LA 3a R )
B rpE & 2a (100. 0 mg,429.9 pmol) \4-Fi-3-5 7K
J¥e (156. 5 mg,1. 1 mmol ) T Hs S b 48 HY , INA S
B (4.5 mL) %, B E TEERT AR
(4 mol - L' 1, 4-— & N B % %, 0.3 mL,
1.3 mmol) ,80 “C N EMEHHE 2 S0 58 4%, ¥ LW
ST IR RS AR R S AN K T TR, 2 B, A L
AR LAZK M A S AL A AT R e I, JC /K B R B T
P DR G S Bk a4k 15 B HAR L & 9 3a.
Z R 45 1 3b ~ 3i,

N-(4-35-3-50 R 5L ) 4-— G50 H 3k v de mbk-2-fig
(3a) : O [EAR, # 85.0% ,m. p. 133.5 ~134.9 °C,
"H-NMR (600 MHz, CDCL,) §:8.10 (dd,J =6.5,
2.7 Hz,1H) ,8.05 (d,/ =8.4 Hz,1H) ,7.89 ~7. 81
(m,2H),7.56 ~7.50 (m,1H),7.47 ~7.42 (m,
1H),7.38 (s,1H),7.14 (t,J =8.7 Hz, 1H),
“C-NMR (151 MHz,CDCL,) §:156.58 (q,J =34.9
Hz),154.73,154.35 (d,J =244.9 Hz), 153.56,
136.08 (d,J =3.1 Hz),135.30,127.35,125.29,
124.99 (q,J =2.7 Hz),121.42 (d,J =18.4 Hz),
121.23 (q,J =277.8 Hz),120.88,118.84 (d,J =
6.7 Hz) ,116.95 (d,J=22.3 Hz),115.97 °F-NMR
(565 MHz, CDCl,) §: - 65.08, — 122.57, ESI-MS
m/z342. 1 [M+H] ",

N-(4- =5 H AR IR ) 4- = 55 P 5 s e o2
Jliz (3b) : LA Y5 ZE 60. 5% ,m. p. 83.5 ~85.3 C,
"H-NMR (600 MHz,CDCl,) &: 8.05 (d,J=8.5 Hz,
1H),7.89 ~7.81 (m,4H),7.47 (s,1H),7.44
(ddd, J = 8.3, 6.0,2.0 Hz, I1H), 7.25 (d,
J=8.9 Hz,2H) " C-NMR (151 MHz, CDCl, ) §:
156.37 (q,J =34.8 Hz),155.00,153.80,144.50,
137.91, 135.40, 127.47, 125.35, 124.80 ( q,
J=2.8 Hz), 123.82,122.02, 121.98, 120. 74 (q,
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J=256.5 Hz), 120. 14, 119.99, 116.10," F-NMR
(565 MHz, CDCL, ) &: - 58.14, — 65.08, ESI-MS
m/z374.2 [M+H] ",
N-(4-FR B ) 4 - — U Y B nds k-2 -Jiz (3 )
P o [ 44, L% 63.2% , m. p. 144.6 ~147.1 C,
"H-NMR (600 MHz, DMSO-d, ) 6:10.01 (s,1H),
9.18 (s,1H),7.94 (d,J=8.4 Hz,1H),7.92 ~7.85
(m,1H),7.79 ~7.67 (m,3H),7.48 ~7.39 (m,
1H),6.77 (d,]=8.9 Hz,2H) ,”C-NMR (151 MHz,
DMSO-d,) &: 155.87,154.54 (q,J =33.7 Hz),
154.05, 153. 44, 135.96, 131.87, 127.07, 124. 86,
124.01 (q,J =3.0 Hz), 121.59,120.99 (q,J =
278.0 Hz), 115.52, 114.78,." F-NMR (565 MHz,
DMSO-d, )6: —65. 17, ESI-MS m/z306.1 [M+H] ",
N-[4-(Nehppf4-J ) 2 L |4 - = 350 FF L s na -2 -
Wz (3d) ;¥ 8 B AR, WK 71.4% , m. p. 107.6 ~
109.3 °C ,'H-NMR (600 MHz,CDCL,) §:8.01 (d,
J=8.2 Hz,1H),7.82~7.75 (m,2H),7.71 (d,J =
9.0 Hz,2H),7.40 ~7.34 (m,1H),7.32 (s,1H),
6.97 (d,J =9.0 Hz,2H),3.91 ~3.87 (m,4H),
3.18 ~3.13 (m,4H) ,” C-NMR (151 MHz, CDCL,)
5:156.14 (q, J = 34.6 Hz), 155.52, 154. 14,
147.68, 135.09, 132.06, 127.30, 124.59, 124.74
(q,J=2.9 Hz),121.12 (q,J =277.8 Hz) ,120.72,
116.73,115.77,67.10,50. 16 . F-NMR (565 MHz,
CDCL,) 6: —65.14, ESI-MS m/z375.2 [M+H] ",
N-[4-(WRIE-1-JE ) 5L |4 - = 550 FF 5L s ma pf-2 -
Jiie (3e) s £ 48 [ 44, L %8 79. 6% , m. p. 121.3 ~
123.7 °C,' H-NMR (600 MHz, CDCl,)8:7.99 (d,
J=8.5Hz,1H),7.81 ~7.74 (m,2H),7.67 (d,
J=9.0Hz,2H),7.38 ~7.32 (m,1H),7.31 (s,
1H),6.99 (d,J =9.0 Hz,2H),3.16 ~3.11 (m,
4H),1.77 ~1.70 (m,4H),1.62 ~1.55 (m,2H)
“C-NMR (151 MHz, CDCl, ) §&: 155.94 ( q,
J=34.6 Hz), 155.58, 154.19, 148.80, 135.02,
131.29,127.30, 124.58 (q,J =2.9 Hz),124. 44,
121.01 (q,J =277.9 Hz), 120.66, 117.51,115.70,
51.50, 26.05, 24.39." F-NMR (565 MHz, CDCI, )
8: —65. 15 ESI-MS m/z373.3 [M+H] ",
N-(4-F-3-FAR ) 4- = G T -6, 7- — 1 A5 Bk
WS A Ipf-2-Jie (3F) - B (A [E A, IR 75.6% , m. p.
133.6 ~ 135.7 °C,' H-NMR (600 MHz, CDCl,) §:
8.02 (dd,J=6.5,2.7 Hz,1H) ,7.51 ~7.45 (m,
1H),7.28 (s,1H),7.22 (s,1H),7.13 (s,1H),
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7.11 (d,J =8.7 Hz,1H) ,4.07 (s,3H),4.00 (s,
3H) " C-NMR (151 MHz, CDCl,) §:157.4,154.5,
153.7 (d,J =238.8 Hz),152.8 (q,J =34.4 Hz),
152.0,148.8,136.1 (d,J =3.1 Hz),121.3 (q,J =
277.3 Hz),121.0 (d,J =18.5 Hz),120.6,118.3
(d,] =6.6 Hz),116.6 (d,J =22.2 Hz),111.4,
105.7,101.7 (q,J =3.0 Hz),56.5,56.1,"” F-NMR
(565 MHz, CDCl,) §: - 65.32, —123.31, ESI-MS
m/z402.1 [M+H] ",

N-(3-ZHRIEFEIL ) 4- = B 5k-6,7-— H 3t
Wi Ak -2 -fiz (3g )« o (8 [ A, IR 67.7% , m. p.
124.3 ~127.7 °C ,'H-NMR (600 MHz,DMSO0-d, ) 5:
10.08 (s,1H),8.08 (d,J=7.2 Hz,1H),7.99 (s,
1H),7.34 (t,] =7.9 Hz, 1H),7.15 (s, 1H),
7.12~7.08 (m,2H) ,4.16 (s,1H),4.00 (s,3H),
3.88 (s,3H),.” C-NMR (151 MHz, DMSO-d,) §:
157.2,154.7,151.7,151.2 (q,J = 33.3 Hz),
148.4, 140.6, 129.0, 124.9, 121.9, 121.4 (q,
J=277.3 Hz) ,121.4,119.2,109.9,105.7,100.9 (q,
J = 3.4 Hz), 83.9, 80.3, 56.3, 55.7."” F-NMR
(565 MHz,DMSO-d, ) §: —64.07, ESI-MS m/z 374. 1
[M+H]",

N-(4-HHAR IR AL ) 4- = 5 FH 5k-6,7-— P A Bk
WE IR BER-2- e (3h) ;B [E A i % 86.0% , m. p.
131.2 ~ 132.8 °C,' H-NMR (600 MHz, CDCL,) §:
7.66 (d,J] =8.9 Hz,2H),7.22 (s,1H),7.20 (s,
1H),7.09 (s,1H),6.93 (d,J=8.9 Hz,2H) ,4.04
(s,3H),3.98 (s,3H),3.82 (s,3H)."” C-NMR
(151 MHz, CDCl;) §:157.1,155.6,155.4,152.9
(q,J =34.1 Hz),152.5,148.3,132.8,121.5 (q,
J=277.4 Hz),120.9, 114.4, 111.0, 105.9, 101.9
(q,J =3.1 Hz), 56.5, 56.2, 55.7,"” F-NMR
(565 MHz,CDCL,) §: - 65.35, ESI-MS m/z 380. 1
[M+H]",

N-[4- (M ibk-4-J ) 405 | 4- = F e-6,7-—
S s e AR-2- P (3i) - B [ AR, iR 43.1%
m.p. 112.2 ~114.8 °C,' H-NMR (600 MHz, CDCI, )
5:7.66 (d,J=8.9 Hz,2H) ,7.24 (s,1H),7.19 (s,
1H),7.09 (s,1H),6.96 (d,J=8.8 Hz,2H) ,4.03
(s,3H),3.98 (s,3H),3.90 ~3.87 (m,4H),
3.16 ~3.12 (m,4H) ,” C-NMR (151 MHz, CDCI,)
8:157.0,155.3,152.8 (q,J =34.2 Hz), 152.4,
148.2,147.2,132.5,121.4 (q,J =277.4 Hz),
120.4,116.7,110.8,105.8,101.8 (q,J =3.2 Hz),

T E 252k 2024 4 8 5 59 5 15 )

67.0,56.4,56.1,50.2,"F-NMR (565 MHz, CDCL,)
5: -65.35, ESI-MS m/z435.2 [M+H] ",

1.2.4 Hirtbk&W 4 W6 8 Bk R #H
(181.1 mg,1.3 mmol) \2-H B L 5 & Je #h iR 6
(94.4 mg,655.2 pmol) F M EH, IMA 1,4-— 4
NFR(2.5 mL) FI7K (0. 5 mL) % , 7 % i e bt
Ja IMAALEY) 3¢(100. 0 mg,327.59 pmol ) , T HE
5T 80 CRHHEZE R 58 &, M IR R L
R RS 7K R D, 2, A MUK IR AK A R SR
AN IRBR I, JOKBRBREE T4, WUE Mk 4 J5 284
kAt B2 Hinfb 59 4.

HrES Y N-14-[2-( R0 ) SR L R
FH A= =50 G s e pR-2- i (4) ¢ B [ iR
40.8% ,m. p. 112.0 ~114.5 °C ,'H-NMR (600 MHz,
CDCly) 6:8.00 (d,/ =8.4 Hz,1H),7.82 ~7.74
(m,2H),7.69 (d,J =8.9 Hz,2H),7.42 (s,1H),
7.39~7.33 (m,1H),6.96 (d,J =8.9 Hz,1H),
4.10 (t,J/=5.7 Hz,3H),2.77 (t,J =5.7 Hz,3H) ,
2.37 (s, 6H).,” C-NMR (151 MHz, CDCL ) §:
156.15 (q,J =34.4 Hz),155.52,155.12,154.09,
135.08,132.43,127.31,124.72 (q,J =3.0 Hz),
124.60,121. 11 (q,J =277.9 Hz),121.00,115.77,
115.16,66.45,58.44,45.99 " F-NMR (565 MHz,
CDCL,) 6: -65.13, ESI-MS m/z377.1 [M+H] ",
.25 HixkaWSsS e BiEY 3c
(50.0 mg, 163.8 wmol ) . £ F H [ (22.13 mg,
245.7 pmol ) TR H, A DMF (2.0 mL) % f#,
TAEHFETEA LM (18.6 wl,180.17 pmol ),
60 CTFHHE 2 SN 584, ¥ SOV 4T 2 LR LTk
SR, 2B AU AR DAoK AR S A Al K
VSRR, TOOK R IR B T8 , Dol e v 4 J5 et (i
AR ISE TN f R/

Hirfb &4 N-13-[ (B HE L) AL ] 4-%%
FEORIE | A = G5 H s e bk -2- e (5) « B A TR, i
#43.3% ,m. p. 132.6 ~134.7 °C ;' H-NMR (600
MHz,CDCl;) 8:7.99 (d,J=8.4 Hz,1H),7.77 (d,
J=3.6Hz,2H),7.50 (dd,J =8.6,2.5 Hz,1H),
7.45 (d,J =2.7 Hz,1H),7.38 ~7.32 (m,1H),
7.32~7.27 (m,1H),6.84 (d,J=8.6 Hz,1H),
3.81 (s,2H),2.66 (q,J =7.2 Hz,4H),1.13 (t,
J=7.2 Hz,6H),"” C-NMR (151 MHz, CDCl,) §:
156.13 (q,J =34.7 Hz),155.67,154.70,154. 14,
135.06,130.52,127.21,124.73 (q,J =2.7 Hz),
124.46,122.49,121. 11 (q,J =277.9 Hz),120.45,
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120.37, 116.41, 115.68, 57.23, 46.49, 11.34,
"F-NMR (565 MHz, CDCL, ) §: — 65.17, ESI-MS
m/z391.2 [M+H] ",
1.2.6 HiMLEY 6 E BukaEY) 3h (88.0 mg,
231.9 wmol) F M, I DMF 3.0 mL % , <
B, VKIS T 212 A NaH (60% 43 #F 104
) 65.8 mg (463.9 pmol ), iz J5 I A Bt HY e
29.0 wL(463.9 wmol) , Z R HE 2 W 58 4, # X
PR ELE LR SR 5 KT 2R3, A AL AR
PLZK AR AN GEAL B KV R %, O /K B R B T 4%, Uk
JEHe s J5 e pE gk i e 2 BAsfb 54 6.

HERfb 54 N-HE-N-(4-H 4 o8 0L ) 4- =51
FH -6 , 7~ A s A -2 (6 ) - 2 e [ 4%, i
80.7% ,m.p. 126.2 ~128.7 °C ,'H-NMR (600 MHz,
CDCL,) 6:7.30 (d,J =8.9 Hz,2H),7.16 (s,1H),
6.99 (s,1H),6.95 (d,J=8.9 Hz,2H),3.99 (s,
3H),3.97 (s,3H),3.85 (s,3H),3.62 (s,3H),
"C-NMR (151 MHz,CDCl;) §:157.9,157.3,156. 8,
152.9,152.4 (q,J =33.9 Hz), 147.8, 138.5,
127.5,121.7 (q,J =277.3 Hz), 114.2,110.0,
105.8,101.8 (q,J =3.1 Hz),56.4,56.1,55.6,
39.0,"F-NMR (565 MHz,CDCl;) §:65.39, ESI-MS
m/z394.2 [M+H] ",
1.2.7 afk7a~7d (5L Ta ) B
[A]{4 2a(100. 0 mg,429.9 pmol) \4-(4'-ZFAIHL)
WRR-1-FRE AT g (298. 1 mg, 1. 1 mmol) “Fiif 5 [z
BB AR 2K (4 mL) %, @ 8B 5 T E 1
THIAZBR(98.4 pl,1.7 mmol), 110 °C T £ 451
FER O TE 4 B SOV IR S B2 TR SR 5 i Ak
R AN KT, 26 B, A DR I LUK A Ak
BRI R, JO/RK R BR B T4 , I Vi 4 Js 2841 1
AR EL A Ta, SRRILITA R Th (L 2a
IR Te( Lk 2a fylEkh) # 7d (LA 2b SRR o

N-[4-(4-Boc-WR &-1-5& ) Z% KL | -4-= 3 BT 5k e
MRBRR-2-fi (7a) : & £ [ {4, it R 85.0% ,' H-NMR
(600 MHz, CDCl,) 6:8.00 (d,J =9.2 Hz,1H),
7.80 ~7.77 (m,2H),7.71 (d,J =8.9 Hz,2H),
7.40 ~7.33 (m,2H),6.98 (d,J =8.9 Hz,2H),
3.60 (t,/=5.0 Hz,4H) 3. 11 (t,/=5.0 Hz,4H),
1.50 (s,9H) " C-NMR (151 MHz,CDCl,) §:156. 13
(q,J] =34.7 Hz),155.49, 154. 89, 154. 12, 147. 63,
135.09, 132.31, 127.30, 124.73 (q,J = 2.8 Hz),
124.61,121. 11 (q,J =277.8 Hz),120.65,117.69,

115.77,80. 03, 50. 24, 28. 58" F-NMR (565 MHz,
+ 1380 -
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CDCL,) 6: -65.13,

N-[4-(4-Boc-WRIEE-1-J ) -2- T A HE 2R 06 | 4- = 960
FH G s s k-2 (7b) - B A A Ui 3R 60.5%
"H-NMR (600 MHz,CDCI,) §:8.02 (d,J =8.4 Hz,
1H),7.88 (dd,J =14.3,2.5 Hz,1H),7.86 ~7.79
(m,2H),7.46 ~7.39 (m,2H),7.32 ~7.27 (m,1H),
6.98 ~6.92(m,1H) ,3.61 (t,J =5.0 Hz,4H),3.01 (t,
J=5.0 Hz,4H),1.49 (s,9H).” C-NMR (151 MHz,
CDClLy) §:156.23 (q,J =34.7 Hz),155.88 (d,
J=245.1 Hz),155.02,154.92,153.87,135.50 (d,
J=9.3 Hz),135.29,134.79 (d,J =11.0 Hz),
127.43,125.08,124.75 (q,J =2.9 Hz) ,121.05 (q,
J=277.9 Hz),119.66 (d,J =4.2 Hz), 115.94,
114.83 (d,J =3.3 Hz),108.06 (d,J=26.3 Hz),
80.00,51.04,29.83,28.59," F-NMR (565 MHz,
CDCl;) 8: -65.10, —120.94,

N-[4-(4-Boc-WRIZE-1-J ) -3- 5 4 J | 4- = 1 ik
WA RR-2- 1 (7 e) « 4T €5 [ 4%, iR 63.2% ' H-NMR
(600 MHz, CDCl,)6:8.66 (d,J =8.7 Hz,1H),7.99
(d,J=8.4 Hz,1H),7.88 (s,1H),7.83~7.74 (m,
2H),7.38 ~7.32 (m,1H),6.62 (d,J=8.8 Hz,1H),
6.58 (s,1H),3.93 (s,3H),3.61 (t,/=5.0 Hz,4H),
3.11 (t,] =4.9 Hz,4H),1.50 (s,9H)."” C-NMR
(151 MHz, CDCl, ) §: 155.95 (q, J = 34.7 Hz),
155.31, 154.88, 154.14, 149.12, 147.57, 134.96,
127.32,124.71 (q,J =3.0 Hz), 124.46, 122.69,
121.15 (q,J =278.0 Hz), 119.45,115.67,108. 86,
101. 19, 80. 04, 55. 83, 50. 65, 29. 83, 28.58."” F-NMR
(565 MHz,CDCl,) §: —65.11,

N-[4-(4-Boc-WR B&-1-25 ) ZR AL [ 4-=F I 5L-6,
7- PP AR v e k-2 fl (7)) s 2 TR i R
89.0% ,'H-NMR (600 MHz,CDCL,) §:7.66 (d,J =
8.6 Hz,2H),7.23 (s,1H),7.19 (s,1H),7.10 (s,
1H),6.97 (d,] =8.4 Hz,2H) ,4.04 (s,3H),3.98
(s,3H),3.60 (t,J=5.1Hz,4H),3.09 (t,J=5.1
Hz,4H),1.49 (s,9H) ,"C-NMR (151 MHz,CDCI,)
5:157.1,155.4,154.9,152.9 (q,J =34.3 Hz) ,152.5,
148.3,147.3,132.8,121.5 (q,J =277.3 Hz),120.5,
117.8,110.9,105.9,101.9 (q,J =3.3 Hz),80.0,
56.5,56.2,50.3,28.6," F-NMR (565 MHz, CDCI, )
5: -65.35,
1.2.8 Hirfb s 8a ~8d G (LA 8a Hy i)
FRELH [E] 44 7a (100. 0 mg,211.2 pmol) T N
L IMATEK DEM (2.0 mL) 35, | TE# G T

HhE 27705 2024 4 8 H 55 59 B4R 15 M)



0 CHEFE T IMA =3 MR (1.0 mL) , 45+ 2 [ v 52
4 VIR LR R TR -5 1 R R S A 7K
Wb, ZE B, A MU AR LAK AR 0 S Ak 4 7K 375 T
U, KRR EE T4, Ul F Wk 4 s oA (i i A0 75 2]
Hirfb &9 8a, = MLk A A 8b (LA 7b 2 5
1) 8c( L 7e HEE F18d( UL 7d HJEED) .

N-[4-(WRIGR-1-5E) R AL | -4- = 5 Pk s e ok -2 -
iz (8a) . ¥ o [E 14, U % 82.6% , m. p. 160.8 ~
163.2 °C ,'H-NMR (600 MHz,CDCL,)é8: 8.00 (d,
J=8.4Hz,1H),7.81 ~7.74 (m,2H),7.70 (d,J =
8.4 Hz,2H) ,7.41 (s,1H),7.38 ~7.33 (m,1H),
6.98 (d,] =8.4 Hz,2H) ,3.17 (t,] =4.9 Hz,4H),
3.10 (t,J =4.9 Hz,4H) ,"C-NMR (151 MHz,CDCL,)
5:156.23 (q,J =32.2 Hz),154.17,147.93,135. 18,
135.10, 131. 67, 127.30, 124.74 (q,J = 4.9 Hz),
121.12 (q,J =279.0 Hz),120.69, 118.01, 117.08,
115.75,49.93, 30.34,"” F-NMR (565 MHz, CDCI, )
5: —65.16 ESI-MS m/z374.2[M+H] ",

N-[4- (WRIGE-1-J5) -3- Fe AL | 4- =G JEnsmsipk-2-
JlZ(8b) « W [EA, % 73. 5% ,m. p. 151.3 ~152.9 C,
'"H-NMR (600 MHz, DMSO-d, )8:10.33 (s,1H),7.98
(d,J =8.5 Hz,1H),7.96 ~7.89 (m,2H),7.83 ~
7.78 (m,1H),7.65 (d,J =7.9 Hz,1H),7.53 ~
7.47 (m,1H),7.10 ~7.03 (m,1H),3.19 ~2.97 (m,
8H)."” C-NMR (151 MHz, DMSO-d, ) §: 154.92,
154.65 (q,J=33.9 Hz),154.60 (d,J=242.5 Hz),
153.23,135.72,135.39 (d,J =11.0 Hz), 134.21
(d, J =8.9 Hz), 126.78, 125.09, 124.01 ( q,
J=4.3 Hz),120.93 (q,J =278.0 Hz),119.51 (d,
J=4.0 Hz),115.12 (d,J =3.0 Hz),114.64,107. 21
(d,J =25.7 Hz) ,49. 47 ,44.23 . “F-NMR (565 MHz,
DMSO-d, ) §: — 64.03, —121.76,ESI-MS m/z 392. 1
[M+H]",

N-[4-(WRIBR-1-4E) -2-H A BE R | 4- = g Ak
WS A IR -2- i (8¢ ) o 1 A [ 4, W% 82.3% , m. p.
154.7 ~156.6 °C ,'H-NMR (600 MHz, DMSO-d,)$§:
8.78 (s,1H),7.98 ~7.94 (m,1H),7.91 ~7.85
(m,1H),7.84 (d,J =8.6 Hz, 1H),7.67 (d,
J=8.4Hz,1H),7.49 ~7.43 (m,1H),6.75 (d,J =
2.6 Hz,1H) ,6.61 (dd,J=8.7,2.6 Hz,1H),3.83
(s,3H),3.42 ~3.36 (m,4H),3.29 ~3.25 (m,
4H), “C-NMR (151 MHz, DMSO-d, ) §: 156. 04,
154.62 (q,J =34.8 Hz),153.72,152.11,147.96,
135.56,126.60,124. 54,124.03 (q,J =4.3 Hz),123.63,

T E 252k 2024 4 8 5 59 5 15 )

120.96 (q,J =278.1 Hz), 120.62, 114.44, 107. 38,
101.05, 55.82, 46.20, 42.87.” F-NMR (565 MHz,
DMSO-d,)§: -64. 17, ESI-MS m/z404.1 [M+H] ",

N-[4-(WRWe-1-2E ) ZR 3L | 4-= 55 §1 36, 7-—
BB IR IR -2 - (8 ) « B (L[] {4, S04 83. 8% ,m. p.
162.7 ~164.6 °C,' H-NMR (600 MHz, DMSO-d,) §:
9.77 (s,1H),7.80 (d,J=8.5 Hz,2H),7.11 (s,
1H),7.09 (s,1H),6.97 (d,J=8.5 Hz,2H),3.97
(s,3H),3.87 (s,3H),3.28 (t,/J=4.9 Hz,4H),
3.16 (t,J =5.1 Hz,4H)."” C-NMR (151 MHz,
DMSO-d,) &. 157.5, 155.5, 152.4, 151.7 ( q,
J=33.7 Hz),148.3,145.9,133.8,121.9 (q,J =
277.6 Hz),120.5,117.0,109.9,106.0,101.5,56.7,
56.1,47.2, 43.5,"” F-NMR (565 MHz, DMSO-d; )
§: —64.14 ESI-MS m/z434.2 [M+H] ",
1.3 0 pk a7

B I g 16 A H bR Ak & 4 B X i 2
(CEAZEE) 7350 LA DMSO 58 4, LATC I A s %
HEMBERIREN 5 pmol + L1 SR MTT 91X H
Bl Wy A0 B XS BE 24 R DU % PC3 \LNCaP (K562
I HeLa 3 4 b fih 8 200 1 R 114 142 S0 364 58 490 o 355 1 o
LS g L IRA - D43 I E 3R 4 Fiad T30 B AR K
R0 e oes 2 Ok, FE DT 96 LAk, 5557 24 b BE)S
LI BAR G BR P B2 i 100 L,
T2V 3 A PATSL TR T Ak 2E 55 5% 36 h QT
A 20 pL kN 5 mg » mL~" MTT ¥4k 2L 55
7% 24 h, B0, F8E B A 150 Wl DMSO, sk
ot MRER Y 258 R OTE 570 nm PR AL
FRASCIN 6% BE (OD) {RL, A R 45 R WAL 1,

AR DA A0 205 0 3 1 40 ) 3% 1 235 2R, S SR A1
U IR 240 e 18 B 400 ) T R T 50% 1Y H R AL S )
(8b H1 8¢) FEA 79 B AR HE S HG , I H] GraphPad Prism
BRPEEA T RO e 2 (1G5, {L, P AT 3 L5, B
M) TR AR A 2
1.4 BAEREZTN

AR ZR LA E W TE VR FHRE A, BP0 1
B AL AW 8b JE AT HE 5 T, 28 PharmMapper
(http://www. lilab-ecust. cn/pharmmapper/check.
himl ) (R g 2 g %422, 87 OGS 598 JE /DN BRI
WREE IR 7 55 5 Il 1 ( provirus integrationin ma-
loney murine leukemia virus kinase-1, PIM-1) #] 43
e, L AT RESE AL 54 8b 1] b e 40 4 5 P o R A
bro #E— M TE B 5088 ZE (https . //www. resh. org/)
T PIM-1 AR K 3R (45 % :3BGP) K H 5165 )

- 1381 -
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#1116 A2 EErbok X BARL A A S pmol - L™ it
4 FBe s RO E . n=3 a2
Tab. 1

5 wmol - 1" against four cancer cell lines in this study. n=3,%+s

Antiproliferation activities of 16 target compounds at

Inhibition rate/%

Compound
PC3 LNCaP K562 Hela

3a 15.07 +1. 10 -9.27+£1.77 -3.08 £2.63 10.71 £2.24

3b 7.04 +£1.26 —-5.94 £3.58 8.23+1.24 5.12+1.04

3c -7.87£1.74 9.75 £0.45 20.80 £0. 04 12.52 £2.45

3d 4.27 +0. 16 11.52 +3.52 0.59 £2.37 -0.38 +2.12

3e 4.86+£2.91 -16.77£17.9 -3.49 £2.02 -0.90£2.24

3f 27.77 £3.95 50.75 £0.43 14.38 £3.59  -34.00 £0.90

3g 15.98 +0.93 17.18 £6.09 22.96 £0.53 20.97 +4.82

3h 9.51 +2.13 31.22 £3.50 33.43 £0.08 18.58 +2. 44

3i 32.12£1.86 18.35 £3.59 19.07 £3.91 20.21 £1.83
38.2+£2. 10 33.77 £3.85 21.33 +3.54 10.36 £2.25

5 -39.50+2.20 -20.24+1.20 14.15+1.87 -4.56 £1.45

6 9.40 £7.59 20.2 £2.50 26.00 £3.77 17.58 £2.01

8a 26.62 +1.08 30.43 +2.77 50.82 +1.49 47.47 £0.95

8b 80.49 +0.99 88.50 +0.75 71.02 £0.96 37.96 +2.68

8c 46.65 £2.44 92.12 £0.36 51.32£1.19 66.54 £2.93

8d -2.06+3.4 10.47 +8.55 45.02 £2.42 -4.66+1.24
Paclitaxel)  50.12 +1.31 63.40 +0.21 54.32 £2.06 68.17 £2.21

D - FER R
Note:!) — positive control.

T2 (et 8b fn 8c xt 4 A Bl 4 o 3 7E AT L E M

n=3,x+s
Tab.2  Anti-proliferative activity of compounds 8b and 8c
against four tumor cells. n=3,x £
ICs/pmol - L~
Compound
PC3 LNCaP K562 HelLa
8b 5.51 £0.41 4.51 £0. 64 8.49 +0.23 >10
8¢ >10 6.91 £0.90 6.85+0. 11 6.03 +0.20
Paclitaxel ! 3.75+0.25 2.20 £0.23 4.63+0.36  1.17 £0.21
T - PRSI
Note: D) — positive control.

8b T4t SR 4,1k5%) 8b 5 PIM-1 2K
A 3R A H AR 25 A B —41.90 k)« mol ™',
b5 % 8b (1) = 5 H 3L 5 S SR 4k 3L Ala 65 | Leu
120 Ile 104 Leu 174 F01 e 185 716 S48 4E F , B it
ZHN R S FEIR IR FE Leu 44 1 Val 126 A2
LR A A FH , TR, 22 B ms bk 14 25 B0 5 S S R ik
3 Val 52 DL J HmgE g 28 5 Tle 185 4 =w-H # H{E
o &5 b4, PIM-1EE 1 AT Be 2k 54 8b 138 7
YA

2 #R5WE
2.1 &R

ST LA I8 i 2 TR M 6~ 2k A I A i
A SRR AL R FR S AR S

- 1382 -
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© polar -»sidechain acceptor O solvent residue arene-arene
O acidic «- sidechain donor Ometal complex @ arene-H |
O basic --» backbone acceptor - solvent contact @+ arene-cation

O greasy - backbone donor - metal/ion contact
. proximity # ligand Oreceptor
contour exposure

€xposure
u

A - THEEE BB B - RSB RE

A —the 2D binding pattern; B — the 3D binding pattern.

B4 (o4 8b 5 PIM-1(%5 :3BGP) th o7t #

Fig. 4 Molecular docking studies of compound 8b with PIM-1

1459 8b 5 PIM-1 (45 :3BGP) By 435 %2 S
IRIHE BT 16 A 2544 38 8 1) N-J8 B4 - = G
HE2- G B E RIS AL 5 ), I 38 Ao A I R B
XFHATEEREUE . AG U 2 B 1 JERHE L )
A5, FLFR 3 T4 1 o] 8 50 5 7 B 1) 95 700 0 AL 3T
T kLA RI ] TR —20 RO, SRR,
NSRS o FE R R4 2a F1 2b 5SRO Bk
BB R b, 2R F AR IR/ S DI B S N AR R B, R
BB AT U DT e Y e SO 56 4 I ARAFE AT 1 7 e
({5 % 3a ~3h ({4 B, IR 60.0% ~85.0% ),
B4 5 N-Boc {37 Y R W8 4 e AR BRI, S 1 #6474
B, BAE S 7 58K (Te WU 37.3% )
R, 3 iz 2B 5 ) (Ta ~7d) IR, AR 925
AN T S/ R IR R, o I EfL &) Ta ~
7d A RICR A B AT $E T % 85. 0% .60. 5% (63.2%
#189.0% .,
2.2 HEHH

SKFH MTT 3R HAR LS4 7E S pmol - L7
WEE R RSN IR M. 25 R B R (R 1) 8Bk
A% PC3 LNCaP K562 F HeLa i 4 Fhilsa 232
U B 1 A R RIAE P Herb, {654 8b X PC3

HhE 27705 2024 4 8 H 55 59 B4R 15 M)



LNCaP F1 K562 2 Jfd i) 417 i 355 4 43 1 hy 80.49% |
88.59% F171.02% , i F FHHEXT B AZ B 4L 59 8¢
X} PC3, K562 F1 HeLa 21 it i 410 1 3% 4 43 51 4
46.65% 51.32% 1 66. 54% , 5EFEA Y, L&Y
8b F1 8¢ X 22> Mg 240 Y e B 1 A ) 4 GE A1
HITE I IC, X9/ 10 wmol - L7,

38T 16 4~ H AR A9 09 (R SN0 b8 13 1 D0
g5 R 5 AERFRE, AT A5 2 25 B W AE S
TR R OB A 3¢ 4 F15 1Y
oI YE, AT A AE 4 - Bl A N N-Z
PR 28 Bk L F A ) T 8 e e i 9 7% P Ak
G 4) ;i S e A OV AE 35 A Z SR
St AR &9 5 B ERALE ) 3e 15 1R %
1% ; @FE 4" -7 5] AWRRIA LIRS, ir i B A b
Py 8a HFARIR 25404 W 3d F1 3e BB MR TE A
WS, B 6,70 &I BAnfb G4 8a £
6,7- " H A FEIAR 1Y 8d Bt i 3 1 4T s B HL AR
b5 8a 8b Tl 8¢ [ TH AT A, 7E 2" - 5] AH
A (8¢) Fl 3" -f 5| AR (8b) 155 Ho 4t i 9 T 1k
A BTHE S @Y 20 F Sk LS ik 5 6
PTG P 5 AR T Al 7 ) B TS P T S R S R

3 % i

ARSLIGIEA L T 16 A N-ZK 34 - = %-2-
GV R AT AR, JF SR T MTT 3539FA0 T H A ik
A 41%t PC3  LNCaP K562 #il HeLa X 4 Fift fifr 58 41
01 i 5 0 ) . 25 SRR B, & N4 (R -1 -
FE ) TR B ) s e k-2 - Ak 5 ) 8b I 8¢ %) 4 Ff
iR 2 X2 2 B 8 g A 484 R O 1 9 . IR A,
Oy SE AR WoR, PIM-1 2 (AT RE 21k &5 4 8b
PV TEAE B A, IR 25 SR Ty N-2R 34 - =51
P -2 - i s I RV A 400 6 B I 98 T 1 R A
RS %
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