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A COMPOUND FOR PROMOTING APOPTOSIS OF CANCER CELLS, A PHARMACEUTICAL

COMPOSITION CONTAINING THE SAME AND USES THEREOF
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This invention provides a compound of Formula (I) and salt thereof,

F
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wherein, m is an integer of 2 to 7, and R is independently at least one selected from the group consisting of

hydrogen and C1-Cy alkyl groups. The compound promotes apoptosis in cancer cells and inhibits their
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growth. This invention also provides a pharmaceutical composition which comprises the compound of
Formula (1), salt thereof and pharmaceutically acceptable carriers. This invention further provides uses for

production of the pharmaceutical composition used for treating cancer.
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This invention provides a compound .of Formula (I) and

G T

salt thereof,

OCH, 10

wherein, m i1s an integer of 2 to 7, and R isl independently
at least one selected from the group consisting of hydrogen
and Ci-Cao alkyl groups. The compound promotes apoptosis in
cancer cells and inhibits their growth. This i1nvention also
provides a pharmaceutical composition which comprises the
compound of Formula (I), salt thereof and pharmaceutically
acceptable carriers. This invention further provides uses for
production of the pharmaceutical composition used for

treating cancer.
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(xRPEBX - HF BEYETEEH)
(& 2M)(P3L/E)
ARREREEABATCHLEY  HBZERYEERAR
A COMPOUND FOR PROMOTING APOPTOSIS OF
CANCER CELLS A PHARMACEUTICAL COMPOSITION
CONTAINING THE SAME AND USES THEREOF
[ M)
AEHHBEMN—EHFHALEYW  LHE ZLE¥WA
ARIMEEEBEERLTREEZEABBET -
[ ¢ A £ 1iF ]
MERRSSRRIRUESBAERNEEL — > MKRE
Het  MERCERFRNWEENLRE  -MEIETE DK
/)y &l el B #2 (small cell lung carcinoma @ f§# SCLC) K JE /Ih
4H B Bt % (non-small cell lung carcinoma > f§ & NSCLC) - H
 NSCLC &9 S MW BI#Y 80% > SCLC Rl 5 20% - & K&
9 NSCLC W W BB EIF LFE4& KRHEF %8 (epidermal
growth factor receptor® 8 EGFR\lW K E R » EE H R
ERWANECGFRAFBEEYREEOZ — -
3HG 5 (JR T B Gefitinib 3% ZD1839) REE A R & &
WIENARERANERHE  HEHE ATP 5 $ EGFR B
4 B P9 BR Bk B B8 (tyrosine kinase) EHIZ B E AU E » &
MmN BRSSO E S B LR E - £ A& T JF a9 R
BEEERR B —E /o T 0B kB & B -
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VUi P oI BN EGFR A BN REFMWM - WERRTF
10 R GR K (exonl9)FIEE 858 MEBMMU B HEAN O KB
ZRERFEREKR(LSSSR)KF G MEEH UK SN E K -
HEUARBRFEHBAREERN EGFR 5 - BRIMWHA R H IR -
Vi P pi g% EGFR WE B R EHW » BIK L
WHEEBEED SOPHNURIPELENRNENFENARMER AL
EGFRHE TV BERELERE ARFANGKHREBEERNE
R B& (T790M) - T790M ZE & B fir ¥ EGFR 8 ATP &I &
£ H[H#E ECFRAHEMF F4& & £ER S EGFR B ATP
Hy &5 & B8 J7 T 3% 38 EGFR By JE % -
[BRHAZE]

AEHRE-BEADLEYHEE -

AN
/a

HN cl ‘/\NMO—R

N7 O\/\/N\)

k\N

OCH, (D

Hf mRLETZEH  UERRABUEEHER
C-Cofi BEFTEMBEZEDL —F -

RAEZHZ-BRBEEI T mB 22RE&H C-Coft &

RAEAZRHZ-BRBEEGF  mB 2 R CoktE -

REZHZ-BREESNT  XEAZALSEWEHAR
eERARNARATC AUMKZEARNER -BEH
2R GRS BMEEE - EHBE AR R B S A
HRBFEZEDL—F -
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RAFEHZ —BEBEHEA S ZBHZAOEE W H
B UL &l # K & & N F (epidermal growth factor receptor °
ATREMEGFREZEGHEB2ENE  LIEEEHABET -

AEHE-—SRME-EBEHKY  HASS0 LK
XDZEENRHBUREBELTES 2 BB -

FEHBE-—SIRE—BESELAZHZIBEZEARY
MAR HEGHGARNSEEEREZEY  Hd ZEE®K
HEME HEHBERBWEREXKBEEHZ2ZL—F -

[ B X ERA]

F1EBEGESABREZNHTEUY (G H EU
)1 B 2 R X b5 Al BE B LA R B E 4 AR B 24 /)
RRECHABMTFERER  (A)R RKO ABEBEAEBEHK -
(B)% BFTCO05 A %5 B¥ B & 48 fE %

FLEGELREUY BEHERUHEITIHREERR A
HMEARZEBIETERTRNER 0 KK B A EFMEHE %
L O0ZE A0uM I X B D ECE Y 18 B E 24 /NBF - 2 & DX
MITHBETHBEFEETRSM - (AR AS49 A iR &
R (LT RG M AS549) (B)& H1299 A & JE /)N 40 BE B % 40 A
PRE(LAT RS T8 H1299) > (C)CL3 AJERHFE 40 A %k (ML T /5 78
CL3) EF A BROERAREIHEERAEZER/R
N ELS.E 0 ##p<0.0] AR5 PR B & B DUE M
) BRERESENEZEHEEZR (D)A HFLI AEMEE S
WAL TER HFL) &R 4S8 6 B ER B X HEIE
RRFEHELSE. S
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% 3 B A B " EGFR K BiE /L EGFR £ KX B A & i 12
WHREPZEODBRHEZENE AS49 40 Bk H1299 41 B #
CL3 #i PR K A43] NBRKEBEE (kB2 RE EGFR &
HEABEZEHE)ZERBELE - flHH EGFR- Hi i K (L
EGFR kil EOZHBETH T RE AL - X LA
HEOFLAEOEREZEHYE  ZERGNE3EENE
BEREPZ 1

% 4 [ {5 BT E 0L 18 B LB 5559 4 4 EGFR & & M
BEZ &M » (A) ATPEHZE ADP W ER MG » HE ADP W
EEEFTEMEM: BFA IVIS AEECEZLARENE R
OFMHAMZEEZHRFEEORBEEEEZE R © (D)
DEARKBREEM %R EGFR B HEBEME > Hd » I
BOY 18 AU mIPAECERZIECORBREEEYER
100% : L& RGRFE 3 BEREZBEREXTNFEHE
+S.E. > *p<0.05~ **p<0.0l RAEHBER SEMEEDH)
BERUY BRUGTPTRERLENEZEER

FBSEHBESELOY 188 5P A B E B G5
FWMBATEENE > AS4 %KD 0 & 40pM Z (A)
UM IS HB) WD EE 24/ NFE - FIAEBRES V-#1E
A BE (Annexin V-PI (propidium iodise > f§f8 PI)) % & K & H
MAABEBIONAEHSII B HBBTEE - ZWAEHEL
Annexin V'/PI'(E T B )R Annexin V/PI'fR R"E(E L H)
SARTHABMBCZEHRGE  ZE&ERGIE 3 EEMU
BERzHEFZ—
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£ 6 BHBERL CellQuest REBEEEREAFHARA
T - BB®AARATCKOCO2HMAEATZE T » &ZHE
RBMRFHELS.E > *p<0.05~ **p<0.01 R LLIZEFIH(F
SEMAMEEMEEUELNY B REESEAOEESEE
R #p<0.05 K ##p<0.01 RN E D Bk m B UE MUY
IS EEmENEEEER

STEHEBRTIECY B8R mIH R ABRMEARZ
AREKMEHEBHMEERE SRR - K AS49 @KL 1x10°
WAL /p60 MEMANE EZERER 60mm FEDFTER 18 /N
R > B30 MZHEUY 18 RUDPEE 24 /N &F LU
RYREER  RUBREAZTE2REO6XR > REBRLUMK
&f (hemocytometer)st R HMAME - % EREAHBH 3 EHER
HZERBRREEELSE @ *p<0.05 R UEFECK & F
AiteWB RN N HPEERaANBREZIEEZ & -
##p<0.0] RTUAZEFREF SEALCESYEIAUELY 18
mEEmENEREEE R

£ 8 HEABRARE AS4O MBIk L 0 & 40uM Z (B) ¥
Y 18 AN ImPREE 24 NiF1R > LUARAXAERETH
o ZERGHNEIERLULERE R —

£ IBE A&~ F|H ModFit LT & 8 & & (A) G0/G1 # ~
(B) SH#A -~ (C) G2IMH KR D)R-GI1 HizHEH 2 » &R %
REIEEREZXRBERTFEELS.E *p<0.05 **p<0.0]
RAUEZEHERSEMN EEDZI)VRUENUY 18RI
REROHANEZUEEZR #Hp<0.0l TN EUY 18KEHE
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BEnBElRTEERLAHANEEEER

B I0BEGETREMUY 18 &3 &H P K A & 4 $
%X AT EBOES 3 (caspase 3) % % & ADP & ¥ B & B8 (poly
ADP ribose polymerase* Bl T #§ PARP ) Z EHERIREFR
A - (A)B ASAOHMERELL 0 B 40uM ZE U9 18 =X X I
DEB U NFR O ETESBEENEEARATCELD 3 -
7L PARP RIS EBZHENRBETEITREE S
WA EBARFEREDEREZHE ZE&ERGWE 3
EEUEBERGERZEPZ —  BEOM¥E X%
(semi-quantification)’F H/E(LE BT EH 3 RV E & PARP
ZHHEOE®RE ZERGFEIEEBAEZEERT
P HELSE. 0 *p<0.05 ERUEZEFEKESEMTMILEDE)
HEDEUY BEERESHENEEEZE

F 1l EGEREOY 18 8 3 &7 H K& A E i E
WHRFHNEFZEGuUViIViDZZEREEHERBRAEARAN
R oo (A) & AS49 WBERR DL 0 2 40 pM Z Y 18 3 3 &
DB 24/ R O REBEHRE FMERSD YA ZEE RNA
L+ EERS % B S8 & H K FE (reverse transcription
polymerase chain reaction® DAL F & ¥ RT-PCR)% #1 mRNA
xI > UL GAPDHfFE RN S ZERHIHE > ZERGWE 3 EHE
UEBERZEPZ— BZEERRFEHEHELS.E.
#p<O0. 05 RTUBEDY 1SR BERLGHBEU U K PEEZE LHE
MBEMEZR ) (OFF AS4OWMEBRLL 0ZF 40 kM ZEH U Y
18 N Im P REE 24 NER EHARAEFEERRINBER
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ZRHENBETETEEEZUSWEEGZENY  ZE R
BB 3IHEMEUERERZHEFTFZ- DUFEEWLAEB
AT EBHEFERZAHESESRE  ZERARBH
SEEREZEHERTFHEELS.E *p<0.05 =~ LIE & 4
(FEREMAIEEYE)RLELY 18 X3 5 7 K& B & i &7
HMEUMER  #H<OOORTUBELY 18 R BE MBI U
DEEEmEANEEEEER
FLREGETREMEMARE DL GFP-EFEZRREE
WAZEGZBEERE TAH B 18 A7 5] 5% /Y 4l A 36
T ABBREOENWETETRB AN BEEHR
EULEUY BEEEZE UMITHABRETHRETESTE 27
ZERER"E 3 BERAEZEERRTIFHIELSE
*Hp<0.0] REHEZEB LB EGTREZE LR UELUY
BREBEZAGREFLARELANBEEZEEER > ##p<0.01 R
RUBEU I8 REZEm R EHERMMNBRELEEZR
FBEGESECOY 1S EREBBE A EMNE @R
MRBFNFHBEBEBRINREFREEENRR  (AF 4 X
ME-—RERBRZER ZE&ERAGE SERBHEZERR
NFHELSE ¥ p<0.00] RREFREAR SsEMIELEDE)
HELUREUY 1S REERRNEESEER ) B)EUEYR
HRZE 16 REHRBRINEERE ) ORKSESENE
HEFEGYELEERANEFERDINBES ZHE
RMETHSTRHEEUS>MEREY  ZERGSE 3HAME
CLERBERZEFZ— U¥EELZEOETRE ARG Y

113247 7



201609672

AREZZHHEOERAE ZEEGEEIEER -
[ 25 = )

UTHEHS EN A B ERRE AR H B S
R RABREEZ AT THARASHB R ZIASE S I
BEASH BRI - ASHAIEALEEREAZE
MEF R M T REMR - AR E by M IR
FEBEEER  EFRRBASAFBRIBW TRTF
Bz e

AHRE-ERAOLEYREH

@[F o o
SN W NoR
y O~ N

S

Hf mBL2ZTZEH  URRABUEEHER
Ci-Coo e TR BEHEHZEL—F -

RAZHZ -BRERSFT  BEZE mB 2 R %
Ci-Coo e - EEH  m B 2> R CokiE -

RAZHZ -BERERIT  AZFHZIAELSHH
4-(4-3-(4-C-E4-BFEE)T-FEREMRK-6-FE)RE)
Ik -1-E)4-EFRTEB+BEMNLY 18) -

RAZHZ -BRBEEINT  AFAZALESWEHEAR
REEZARNARAT AU EHBEONER -BEE
ZEARGEEHMEAR EBEAREBERZEHABARA
HEREBEEZEDL—%F -
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RAEZHZ-—BERERADP  REHZAXADEEDH
FB LA # %] EGFR(epidermal growth factor receptor)Z®E H ¥ &§
ZEME  UREREABAT -

RAEAZHZ—BERBREROP FEHZEEWHE L
REEMDEPACTCELL 3(caspase 3)ZEERZEE ADP
#% %E % & B8 (poly ADP ribose polymerase)Z U] &l - 3 I &l &
FEGuViVinNNEBERERRE  UIEEEHABAT -

AEHE-—SFTRE-—EBEHRY  EESXLXEHZ
ANMZEEREBEBURBE L TEZZEHRB -

AHACEYWEEFRENRITEHHEESE T &2
NEBERNEEREMEBEESYARBEASHYW B @ AE -
MhNB KB R B4 K ¥ -&) -

FREZLLTHZINER  TEAEKLRAFERET
MENSEERNERERNYE  ZSEHEHELARE
RESTHERER  EHER S0 KAER  ARKBI
TEIER - FEE - BER -FTBE - KFEK - FERB
FEFUE  UROFZERTRMOE T AMDB (B0 :
BE - fisLE - Z6afk - %l - REEUY) -

ZBEASYNE R 2 BH G O R B (64 5 5
(BREMKIE  BXRE TTIHE ORFA®EER) BEME
EHREE - -WEE) B -8R -RB - BHE- LK &
AR CEBRWGA ORTTHEBEBE)REELCY S URE
SAERAE (B 40 - EHKRMBIM  FTEHK - BREHRK
MAREH®E MBEEIHNE BEIHE) - AR - 28/ -
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B S (R ABD R S DY -

AHPFHFE -—SREBFBERELOLAAXADODZLELEY
REBHER GARNSLEREZEY KD %B
EGHEEEHME EBERBREFREKRBEEEZELZ —F-

ARAZPHZRHEFI P - 18 " LE D (Iresa) ), hris
ERMEEYZE LS HE R LT IFE B (Gefitinib) * H
GhhEFABRERRN FZRZIMFIA -

ARAZEHZRAAER - M " U HmDPELY
(analogues) ; RiE—RINSHEBRZIIKEHMUY - EF
EEEBERERZEMRELLENIREEAMEMA -

" i Bl
4 A ik B2 4H AR BE RR

RKOG ANBEEBZ @K > BFTCI05 5 A B BBt = 4
B iR © AS49 W B AR (ATCC & 9% :CCL-185)(R2 1T 4£ B 58 & #Y
BHAEACacasian) Z il B AR (EEF T EE pS3
) H1299 40 A #k {2 A 3 JE /) 4 B Bt 2 (non-small cell lung
carcinoma) i Ik (FE A RIW pS3 EAEH) CLAGHBEIL
EBAKEHAFEMBE R ME > HFL-1(ACTT 4 5% CCL-153)
GUTEEBEHBRE I EREMEBETHEM: A43] @K G
£ B 85 B MZRKEE (epidermoid carcinoma)(i 77 &
1 EGFR E)H A& - BFTC905 ~ A549 ~ H1299 & CL3 4 A
B9 Ll RPMI-1640 %2 %% £ ¥z #% (Gibco, Life Technologies,
Grand Island, NY, USA); RKI - HFL1 & A431 48 B ¥ 35 DA

113247 10
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DMEM £t & E % & (Gibco, Life Technologies, Grand Island,
NY, USA) - B2 EBEESEH 10%0 4 I & (fetal bovine
serum » BLF @ 7% FBS) - 100 H /% 7 (U/mL) % BE - 100
M /ZA (ne/mL)BEBMEURKRESGIN - FTE M RIKEE
BN 31C2Z 5% CO: Z # & ¥ % % (310/Thermo, Forma

Scientific, Inc., Marietta, OH) -

4 5t o W

EZEBRESER IR BBAHAUZELE t 8 7E (Student’s ¢t
test) 5> Mt 5 B2 % MHEL & £ - DA R B 4 A7 (analysis of
variance) A BB - L p E<V.0OSHERKF LBEEE
éﬁé °

BHA 1 Uk PHEUBDZE K
LY DB U (ERELI KEU 228K ¢
MAEED 1 4-BEREA4-EKRKTERSE

107 YOS

0
T ZBREF(1 2% (g) 0 10 2 E H (mmol)) 8 52 H 82 (20

Z 7+ (mL) > 500 mmol)/& & & - BL 8 it 77 =\ (reflux) 0 £ It &
FUM IR FE 2.5 NBF - EREB TR S G FEER - DLKK
Fer A HERZBRU -G B REZEDN%R B L MgS0.
TR RBBERBBEXRR 6824 1(0.9g 6.81

mmol) °

113247 11
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'H NMR (400 MHz, CDCls, 8): 10.89 (b, 1H), 3.70 (s, 3H),
2.71-2.61 (m, 4H); "C NMR (100.6 MHz, CDCls, 8): 178.1,
172.6, 51.9, 28.8, 28.6; IR (KBr): 3028, 2957, 1736, 1690,
1175, 1003 ¢cm™'; MS m/z: 132.0 (M*, 0.1), 114.1 (11.2), 101.0
(100.0), 73.1 (20.9), 59.1 (17.2), 55.0 (41.8); HRMS-EI (m/z):
[M]" calcd for CsHsO4, 132.0423; found, 132.0424.

(DAEE2:4-G-FERE-1-B)-4- 8T EF B
B 2)

T Bk BB Bs(0.35 g, 2.65 mmol) & 55 B B & (0.22
mL, 2.9 mmoD)Hy S mL EBFRER 1.5 /N0 > BLUREE
(distillation) F KM TN EHRBERKREEZR - KZREWA
MEZZRENREZTEZREBINHEHIERE- TP -#H
EERI-EHRE-WEFEO.S5g 2mmol)AY Z & B ¥ (5 mL)
BRMAER I-FEIKEKO.5 g, 2.84 mmo)Z Z & H I E
EiEm S o ﬁ%;‘%&ﬂnﬂ&ﬂim.ﬁ mL > 8 mmol) - # T & B R
EERTHHEBR  &E&IMKEHEZEM(quench) - 1A 2M
#) NaOH A B &% pH B % (pH9) » EFU & B IR ZE W
B MgSO B RZAR  BRENBYEY BEZIBYEY
DEHERBWEML YU ZBZE/SHEA1:2.3 1:1 3:1)
AR Clute) RS ERR 34%2Z21&% 2 (0.26 g 0.90

113247 12
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mmol) °

'H NMR (400 MHz, CDCls, 8): 7.32-7.29 (m, 4H),
7.28-7.27 (m, 1H), 3.69 (s, 3H), 3.63-3.60 (t, /= 5.1 Hz, 2H),
3.51 (s, 2H), 3.49-3.47 (t, /= 5.1 Hz, 2H), 2.68-2.59 (m, 4H),
2.45-2.39 (m, 4H); "C NMR (100.6 MHz, CDCls, 8): 173.7,
169.5, 137.6, 129.1, 128.3, 127.3, 62.9, 52.9, 52.7, 51.8, 45.3,
41.8, 29.1, 27.9; IR (KBr): 2949, 1736, 1646, 1438, 1226,
1165, 998, 744 cm™'; MS m/z: 290.1 (M*, 14.0), 259.1 (16.4),
146.1 (48.7), 134.1 (21.5), 91.1 (100.0); HRMS-EI (m/z): [M]*
gt ¥ CisH22N:0s Z 5t E {H, 290.1630; & HI{E, 290.1634.

G)AEER 3 4-(4-B-ERWE)IRE-1-F)-4- &R T 8&
B Bs (0 BR 3)

AEE Y 2 (0.21g 0.72 mmol) e & & 10%3E % 4 & Bl
(palladium on carbon)(22 mg* 10 EE % (Wt%))HY 20mL H EZ
ZREME AL R Z 28 (Parr glass vessel) > ¥ /N o0 3t B &
RBR=ZK -HEFXEKAZHFI 60 psi SRTIEHRE » 1%
WA 12N KETKRE BZRKERSYWURE L+
REARILTUBENFESAX BRETREZEEYE &
BIERR 6602 4-flE A -4-IRE-1-F-T B BB (0.095¢ >
0.48mmol) » #F 4- I A -4-IkE-1-A-TEPFEZRV 10 mL
ZUWEKRES > BIMA=ZZE0.08 mL> 0.57 mmol) & 1-

113247 13 @
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B -3-8 A B (0.057 mL > 0.57 mmol) » MEB R A KB HIB
R >OEENMAKEEZER HFHSEARUZLBZEEDN - H
PL MgSO.5z 8% » ZBUBGEHEBEY  -BHEBHHLEBEE YU
BB WA ALO)S AL » YL Z B Z B 1R (elute) 2 &
EXE 18%21E&% 3 (0.024 g 0.087 mmol) °

'H NMR (400 MHz, CDCls, 8): 3.67 (s, 3H), 3.60-3.57 (t,
J = 6.3 Hz, 4H), 3.48-3.45 (t, J = 5.1 Hz, 2H), 2.66-2.58 (m,
4H), 2.49-2.46 (t, J = 7.1 Hz, 2H), 2.43-2.41 (t, J = 5.0 Hz,
2H), 2.39-2.36 (t, J = 5.1 Hz, 2H), 1.95-1.88 (m, 2H); "°C
NMR (100.6 MHz, CDCls, 8): 173.6, 169.5, 55.1, 53.3, 52.8,
51.8, 45.2, 43.0, 41.7, 29.7, 29.0, 27.9; IR (KBr): 2950, 2814,
1736, 1647, 1438, 1369, 1227, 1168 cm™'; MS m/z: 276.1 (M",
8.6), 245.1 (28.2), 213.1 (100.0), 132.1 (15.4); HRMS-EI
(m/z): [M]I"C:H2CIN2Os 51 B {H, 276.1241; 5 A fE 276.1242.

MDAEE 4 4-CB-8-4-B X ERE)-T-5H & & /g o
-6-B2 (P B& 4)

jed
HN Cl

N7 OH

N

N OMe
w6- (N&EE) -N- (3-8-4-FFE) -T-FEEEW
W -4- B (0.15 g » 0.37 mmo) X & A 10% € b & & &l
(palladium on carbon)(25 mg* 10 wt%)HJ 20 mL FEER &
EAEREZST /N LOHUERAFAEXE=KR - ZEEZE
KREZLL 60psi GRTERK  HHBNEE 24 /N - RIER
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KRR BZENEEEYUY ELBBELUEELN R E
K BRBTREZBEVURIERE 82%2Z21tEYW 4
(0.096 g » 0.3 mmol) -

)L 1: 4-(4-3-(4-B-F-4-FEXRE)-T-FE&E
DRI -6-EFE)ERNE)RE-1-2)4- 8 TERECHES)

jed i
HN cl ‘/\NJ\/\,(
N? O\V/*\V/N\V/J o

N

N OMe

S iEEY 4 (20 mg 0.063 mmol)IZME N 0.4 mL &Y
NN-—_BEFHEBECITERS DME)4 » B i A i B & (17
mg ° 0.125 mmol) X {E& ¥ 3 (17 mg > 0.063 mmol) » I 7F 90
CTHNABE BHHZRERGEREMAAZE E R MK
EEER KBS ABARULZE ZEBEZEE > L MgSO. 8 1% -
BERERESHBYEY REBZBYEVUEHERE N E
MIEEUNZBZIZESTREEBEERR ST2Z2E MUY 1
(0.023 g > 0.041 mmol) °

'H NMR (400 MHz, CDCls, 8): 8.65 (s, 1H), 7.89-7.86
(dd, J = 6.4, 2.5 Hz, 1H), 7.74 (b, 1H), 7.56-7.53 (m, 1H),
7.24-7.23 (m, 2H), 7.20-7.06 (m, 1H), 4.18-4.15 (t, J = 6.5
Hz, 2H), 3.97 (s, 3H), 3.68 (s, 3H), 3.63 (b, 2H), 3.51 (b, 2H),
3.66-2.59 (m, 6H), 2.51 (b, 2H), 2.46 (b, 2H), 2.12-2.07 (m,
4H); ""C NMR (100.6 MHz, CDCls, 8): 173.8, 169.6, 160.8,
158.4, 156.7, 155.1, 153.6, 148.9, 147.3, 134.6, 127.3, 124.2,
115.8, 115.6, 109.0, 107.7, 101.2, 67.4, 56.2, 54.7, 53.2, 52.7,
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51.9, 45.1, 41.6, 29.7, 29.0, 27.9, 26.3; IR (KBr): 3322, 2949,
2893, 2838, 1747, 1644, 1633, 1579, 1502, 1472, 1433, 1220,
1172, 1005, 839 cm™'; MS m/z: 559.2 (M*, 2.9), 525.2 (20.1),
494.2 (23.1), 381.1 (21.0), 297.1 (28.2), 285.1 (32.3), 241.1
(28.5), 213.1 (100.0), 99.1 (33.2), 70.1 (29.7); HRMS-EI
(m/z): [M]"C22Hs1CIFNsOs st H {H 559.1998; 8 M {E 559.2007.

6).BUY 2 4-(4-B-4-G-BA4-BFEBHE)T-B &
B -6-E S E)RNE)RE-1-K)-4-§ R T8 FEBCH
£ 6)

.
HN/O:CI (\NMOH
e
N oM
waEBBEMUY 1 (0.08 g 0.143 mmol) & & & 1k 2 (9
mg > 0.214 mmoHY 8 mL FER AR 60C TMEHBHE - B
T HaREEGEMARAZEER  BETHEE®R  S3MHE
EY ZHEVMBHIUKSERBEE HZBZEBEETER
LA MgSO-ETH B » RERXRE  K|EEXR B2Z2ELUY
2 (53 mg, 0.097 mmol)
'H NMR (400 MHz, MeOD, 8): 8.46 (s, 1H), 8.02-7.99
(dd, J = 6.7, 2.4 Hz, 1H), 7.74 (s, 1H), 7.71-7.66 (m, 1H),
7.30-7.25 (t, J=8.9 Hz, 2H), 7.19-7.15 (m, 1H), 4.30-4.27 (t,
J =59 Hz, 2H), 4.01 (s, 3H), 3.66-3.63 (t, /= 4.9 Hz, 4H),
3.33-3.31 (m, 2H), 2.75-2.72 (t, J = 7.2 Hz, 2H), 2.69-2.66
(m, 4H), 2.61-2.58 (m, 4H), 2.19-2.14 (m, 2H); "’C NMR
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(100.6 MHz, CDCls, 8): 174.4, 169.9, 156.5, 155.0, 154.8,
153.1, 152.4, 148.8, 147.5, 137.3, 124.0, 122.9, 122.8, 119.3,
119.1, 117.1, 116.9, 109.2, 107.8, 102.3, 67.6, 56.4, 54.9,
53.5, 53.1, 45.1, 41.6, 40.6, 29.5, 27.9, 26.6; IR (KBr): 3387,
2963, 2812, 1723, 1646, 1625, 1584, 1533, 1499, 1476, 1427,
1238, 854 cm™'; MS m/z: 546.0 (M"*, 50.9), 512.0 (16.1), 389.0
(13.7), 320.0 (26.8), 307.0 (30.1), 227.0 (36.1), 199.0 (28.3),
154.0 (99.9), 136.0 (100.0), 90.0 (80.5), 78.0 (76.5);
HRMS-FAB (m/z): [M+1]" C26H30CIFNsOs 5t B {H, 546.1920;
B R {E 546.1930.

2ELU3IE T ZEHK
(WAEE S5 1-Q-ARE)-Ikk - BEBC R 7)

Boc

H
[:] — [:szcn
e e
B O1-G-8BAE)A(BE=ZTE&HE)-IKE 4.0 g, 15.2
mmo )LFNZBMZIENEBEBREERBSE 1-G-8RWE)-Tk
e - EEFRLEE(3.17 g, 13.5 mmol) » X 89 % -
'"H NMR (400 MHz, D20, 8): 3.63-3.54 (m, 9H), 3.39 (s,
1H), 3.40-3.35 (m, 2H), 2.21-2.14 (m, 2H). ’C NMR (100.6
MHz, D.0, 8): 54.8, 48.6, 41.1, 40.7, 26.2. IR (KBr): 3356,
3001, 1443, 1301, 1160, 1084 cm™" MS m/z: 162.1 (M", 13.6),
120.1 (100.0), 99.1 (79.5), 70.1 (29.2), 56.1 (49.6). HRMS-EI

113247 17
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(m/z): [M]" s+ & {H, CHisCIN2, 162.0924; B JIH, 162.0930.
Q)&% 6 £ 10 (F & 3)
KaEEREBMBIANEIZTD (12 ) RERME

(1.4 e 5 mL F B BB (reflux) 3 /N8 - #Z >

RESTHEREBEREULZEBEAIRNEZR  BZREW S A

ZEERE EZEZTEHZBRUEGHERE - CEBEFEIEN

BB BIED BLEYWSBEAEBEER BUEE

(canmula)F & A ZEHRE-EFENRENKRBE TN A 3

E N SmL S FEBRMAES - #F ALK

(3.5¢q)  WITBMABAREZERATEHEBAER  BMAKEH

B RZ BRI ZBEZEBEZERN - L MgSO.FZ 8 » #F

ZBUREGHBYEY  KHZBEYIE KB N EALO)A

bt BUZBZE/TCRLIFPRESIVNESLEEY 6 B

10 -

EEM6: 5-(4-C-8EWE)REE-1-£&)-5-ANN /KK T
N 0
Y

EZER : 35%, 'H NMR (400 MHz, CDCls, 8): 3.65 (s, 3H),
3.60-3.57 (t, J = 6.5 Hz, 4H), 3.46-3.43 (t, J = 4.9 Hz, 2H),
2.49-2.46 (t, J = 7.0 Hz, 2H), 2.46-2.33 (m, 8H), 1.96-1.92
(m, 4H); "C NMR (100.6 MHz, CDCls, 8): 173.8, 170.6, 55.1,
53.4, 52.8, 51.5, 45.4, 43.0, 41.5, 33.2, 32.1, 30.0, 20.4; IR
(KBr): 2923, 2853, 1735, 1647, 1457, 1373, 1105 ¢cm™; MS
m/z: 290.2 (M", 6.8), 259.2 (27.3), 227.2 (100.0), 132.1 (75.2),
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99.1 (79.6), 70.1 (39.8), 55.1 (50.5); HRMS-EI (m/z): [M]’
Ci13H2:CIN:20:3 g""%fﬁ, 290.1397;55,5” {E 290.1391.
L&Y T 6-4-B-8ERE)IKE-1-K)-6-Ea K F B

C|/\/\N/\ 0
NMO/

o
E % : 56%, 'H NMR (400 MHz, CDCls, 8): 3.64 (s, 3H),

3.60-3.58 (t, /= 6.4 Hz, 4H), 3.45-3.42 (t, J = 4.9 Hz, 2H),
2.50-2.46 (t, J = 7.0 Hz, 2H), 2.46-2.36 (m, 4H), 2.34-2.29
(m, 4H), 1.96-1.89 (m, 2H), 1.67-1.63 (m, 4H); "C NMR
(100.6 MHz, CDCls, 8): 173.9, 171.0, 55.1, 53.5, 52.8, 51.5,
45.5, 42.9, 41.5, 33.8, 32.8, 29.7, 24.7.IR (KBr): 2949, 1735,
1645, 1436, 1249, 1004 cm™'; MS m/z: 304.2 (M", 6.2), 273.1
(25.1), 241.1 (100.0), 132.1 (96.0), 99.1 (41.7), 70.1 (27.8),
55.1 (55.6); HRMS-EI (m/z): [M]" CwHasCIN:Os 2t B {8 ,
304.1554;8 M {E 304.1558.

EEM8: 1-4-C-8ERE)IRBE-1-E)-T- SN E# F B

cu/\/\N/\
NMO\

E®R : 60%, 'HNMR (400 MHz, CDCls, 8): 3.64 (s, 3H),
3.60-3.57 (t, J = 6.3 Hz, 4H), 3.44-3.42 (t, / = 4.6 Hz, 2H),
2.50-2.46 (t, J = 6.9 Hz, 2H), 2.38-2.36 (m, 4H), 2.31-2.27
(m, 4H), 1.95-1.89 (m, 2H), 1.67-1.61 (m, 4H), 1.38-1.30 (m,
2H); ”C NMR (100.6 MHz, CDCls, 8): 174.1, 171.3, 55.1, 53.5,
52.8,51.5, 45.5, 43.0, 41.5, 33.9, 33.0, 29.7, 28.9, 24.9, 24.7;
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IR (KBr): 2947, 1736, 1644, 1435, 1174, 1004 cm™'. MS m/z:
318.2 (M, 4.5), 287.2 (22.4), 255.2 (100.0), 132.1 (90.2),
99.1 (70.5), 70.1 (23.7), 55.1 (27.9; HRMS-EI (m/z): [M]’
CisH»CIN:Os 5t B {&, 318.1710;,% B/ {& 318.1718.

&9 8-(4-C-8ERE)IkK-1-F)3-ENFEFEH

cn/\/\N’\ o)
NWO/

o}

EZ 67%, HNMR (400 MHz, CDCls, 8): 3.61 (s, 3H),
3.61-3.57 (m, 4H), 3.42-3.40 (t, J = 4.9 Hz, 2H), 2.47-2.43
(m, 2H), 2.39-2.33 (m, 4H), 2.27-2.23 (t, / = 7.5 Hz, 4H),
1.93-1.87 (m, 4H), 1.59-1.54 (m, 4H), 1.30-1.29 (b, 4H); "°C
NMR (100.6 MHz, CDCls, 6): 174.1, 171.4, 55.1, 53.5, 52.8,
51.4, 45.5, 43.0, 41.4, 33.9, 33.0, 29.7, 29.0, 28.9, 25.0, 24.7,
IR (KBr): 2934, 2858, 1737, 1645, 1462, 1435, 1370, 1173,
1004 cm™; MS m/z: 332.2 (M", 7.5), 301.2 (20.4), 269.2
(100.0), 132.1 (99.5), 120.1 (34.8), 99.1 (32.2), 70.1 (11.4),
55.1 (14.1); HRMS-EI (m/z): [M]® CieH2CIN:O: 5t & € ,
332.1867;% Bl & 332.1880.

&% 10: 9-(4-CB- KR E)IKRE-1-E) ISR TR FE

TN

N\ﬂ/\/\/\/\ﬂ/o\
o ol

E 2 ! 63%, 'HNMR (400 MHz, CDCls, 8): 3.64 (s, 3H),
3.60-3.57 (m, 4H), 3.45-3.42 (t, /= 4.8 Hz, 2H), 2.50-2.46 (t,
J = 1.0 Hz, 2H), 2.42-2.36 (m, 4H), 2.29-2.26 (m, 4H),
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1.96-89 (m, 2H), 1.61-1.57 (m, 4H), 1.30 (b, 6H); °C NMR
(100.6 MHz, CDCls, 8): 174.2, 171.5, 55.2, 53.5, 52.9, 51.4,
45.6, 42.9, 41.5, 34.0, 33.2, 29.7, 29.2, 29.0, 28.9, 25.2, 24.9;
IR (KBr): 2932, 2856, 1737, 1645, 1435, 1004 cm™'; MS m/z:
346.2 (M', 0.5), 313.2 (53.4), 284.1 (54.3), 269.1 (26.9),
191.2 (100.0), 132.1 (99.5), 120.1 (10.2), 99.1 (12.3), 55.1
(90.6); HRMS-EI (m/z): [M]* Ci»Hs:CIN.Os 5+ B 1, 346.2023;
O {E 346.2031.

)BT 3zE 7 BRI

L 1 mL B NN_BEPHBESRELEEY 4 (leq)
%> BIMABRERQ e qQRBEEW6E 10 E—FMA -
WHE 80 CTHRBR  BHREZREREYWAANEERL
OKEERZER - BFRASHNEARMNZBZEZEN > #EWA
&Pt Z B Y LA 7K B B8 /K (brine)/F & © B LL MgSO« 82 % >
BEXRBRUBSEREY DEBZBEYUEREREHRZE
WIEBRBEEUMIET-
MU 3 5-(4-B-(4-CB-KR-4-FFEEE)-7T-F & & &R
6-FEEE)NE)REK-1-E)-5-ERXEFE

NORSS S

O~ N\)

OMe

k

E % : 40 %; 'H NMR (400 MHz, CDCls, 68): 9.50 (s, 1H),
8.43 (s, 1H), 7.83 (s, 1H), 7.79-7.75 (m, 2H), 7.25-7.20 (t, J =
8.3 Hz, 2H), 4.20-4.17 (t, J = 6.1 Hz, 2H), 3.94 (s, 3H), 3.59
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(s, 3H), 3.45-3.42 (m, 4H), 2.41 (b, 2H), 2.36-2.30 (m, 6H),
2.02-1.99 (m, 2H), 1.76-1.69 (m, 2H); "C NMR (100.6 MHz,
CDCls, 8): 173.6, 170.4, 160.0, 157.6, 156.9, 154.8, 153.3,
148.7, 147.3, 136.2, 124.9, 124.8, 115.6, 115.4, 109.2, 107.8,
103.2, 67.6, 56.3, 54.9, 53.6, 53.1, 51.7, 45.2, 41.4, 33.1, 31.8,
26.5, 20.7; IR (KBr): 3374, 2949, 1729, 1624, 1508, 1428,
1214, 854 cm™; MS m/z: 573.2 (M*, 6.3), 539.2 (19.6), 508.2
(23.2), 381.2 (35.6), 297.1 (55.8), 285.1 (87.3), 227.1 (100.0),
213.1 (57.0), 99.1 (95.7), 70.1 (85.8), 55.0 (47.0); HRMS-EI
(m/z): [M]" CusHsCIFNsOs st B {, 573.2154; B M
573.2940.

B 4: 6-(4-3-(4-3-8-4-FF E 5 )-7-5F & & &l il
6-EEERNE)RE-1-E)6-ERCHRPFE

i i
HN cl (\N/u\/\/\n/o\
> o ~_N_ 0

k\N OMe

E #*: 30 %; '"H NMR (400 MHz, CDCls, 8): 8.62 (s, 1H),
7.62-7.58 (m, 2H), 7.37 (b, 1H), 7.24 (s, 1H), 7.12-7.07 (m,
2H), 4.18-4.15 (t, J = 6.6 Hz, 2H), 3.98 (s, 3H), 3.65 (s, 3H),
3.62-3.60 (t, J = 4.7 Hz, 2H), 3.46-3.44 (t, /= 4.9 Hz, 2H),
2.59-2.56 (t, /= 17.0 Hz, 2H), 2.47-2.40 (m, 4H), 2.35-2.29
(m, 4H), 2.13-2.06 (m, 2H), 1.66 (b, 4H); "C NMR (100.6
MHz, CDCls, 8): 173.9, 171.0, 160.8, 158.4, 156.5, 155.1,

153.7, 148.9, 147.5, 134.5, 124.2, 124.1, 115.9, 115.7, 108.9,
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108.0, 100.8, 67.5, 56.2, 54.8, 53.5, 52.9, 51.5, 45.5, 41.5,
33.8, 32.8, 26.4, 24.7, 24.6; IR (KBr): 3379, 2949, 1733, 1623,
1508, 1430, 1214 cm™; MS m/z: 587.2 (M"*, 0.9), 551.2 (14.3),
522.2 (23.4), 381.1 (33.5), 355.1 (19.5), 297.1 (53.2), 285.0
(100.0), 269.1 (56.4), 241.1 (80.4), 99.0 (73.4), 70.0 (56.2),
55.0 (44.9); HRMS-EI (m/z): [M]* CxHssCIFNsOs 5+ & &,
587.2311; EHI{E, 587.2314.

B S 7-(4-B-(4-3-8-4- B FE B A )-7-P & & % WU
- EEE)NE)RE-1-B)-T-ERERPE

F o) o)
HN cl (\N)k/\/\/u\o/
N% O\/\/N\)

k\N
2 33 %; 'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H),

OMe

7.63-7.59 (m, 2H), 7.24 (s, 1H), 7.12-7.08 (m, 3H),
4.19-4.16 (t, /= 6.3 Hz, 2H), 3.99 (s, 3H), 3.66 (s, 3H), 3.62
(b, 3H), 3.46 (b, 3H), 2.61-2.57 (t, /= 6.9 Hz, 2H), 2.46-2.44
(m, 4H), 2.33-2.28 (m, 4H), 2.14-2.09 (m, 2H), 1.68-1.60 (m,
4H), 1.40-1.32 (m, 2H); "C NMR (100.6 MHz, CDCls, §):
174.1, 171.3, 160.9, 158.4, 156.5, 155.2, 153.7, 148.9, 147.6,
134.5, 124.2, 124.1, 115.9, 115.7, 108.8, 108.1, 100.7, 67.6,
56.2, 54.8, 53.5, 52.9, 51.5, 45.5, 41.5, 33.9, 32.9, 28.9, 26.4,
24.9, 24.7; IR (KBr): 2927, 1735, 1624, 1582, 1508, 1429,
1214, 732 cm™'.

LY 6 8-(4-3-(4-CB-8H-4-AFEKE)-T-F & EERIK
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G- EEE)RE)RE-1-E)-8- AT T

g4 i
HN (o]] NJ\/\/\/\Y(O\
NZ O\/\/N\/l 0

N

N OMe
E#: 35 %; '"HNMR (400 MHz, CDCls, 8): 8.63 (s, 1H),
7.63-7.59 (m, 2H), 7.25 (s, 1H), 7.13-7.08 (m, 3H),
4.21-4.18 (t, J = 6.5 Hz, 2H), 4.00 (s, 3H), 3.66 (s, 3H),
3.64-3.61 (t, J=5.1 Hz, 2H), 3.48-3.45 (t, / = 4.7 Hz, 2H),
2.61-2.58 (t, /= 6.9 Hz, 2H), 2.48-2.43 (m, 4H), 2.31-2.28 (t,
J = 7.4 Hz, 4H), 2.15-2.08 (m, 2H), 1.66-1.60 (m, 4H),
1.36-1.32 (m, 4H); "C NMR (100.6 MHz, CDCls, 8): 174.2,
171.5, 160.9, 158.4, 156.5, 155.2, 153.7, 148.9, 147.6, 134.5,
124.2, 124.1, 115.9, 115.7, 108.8, 108.1, 100.7, 67.6, 56.2,
54.8, 53.5, 52.9, 51.5, 45.6, 41.5, 33.9, 33.1, 29.1, 28.9, 26.4,
25.1, 24.8; IR (KBr): 2931, 1734, 1623, 1583, 1508, 1429,
1244, 1214, 1141, 1005, 833 cm™".
B 70 9-(4-(3-(4-(3-F-4-7 7 A e B )-7- 5 & A v 0 ok
6-ERE)RE)RE-1-£2)I-ERTERE

F

o] 0]
NZ O\/\/N\)
s
N OMe

ZE % : 31 %; 'HNMR (400 MHz, CDCls, 8): 8.62 (s, 1H),
7.63-7.59 (m, 2H), 7.29 (s, 1H), 7.24 (s, 1H), 7.11-7.07 (m,
2H), 4.19-4.16 (t, J = 6.3 Hz, 2H), 3.99 (s, 3H), 3.66 (s, 3H),
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3.63-3.61 (t, J = 4.7 Hz, 2H), 3.47-3.45 (t, / = 4.7 Hz, 2H),
2.60-2.57 (t, J= 6.9 Hz, 2H), 2.48-2.42 (m, 4H), 2.31-2.27 (t,
J=7.4Hz, 4H), 2.13-2.06 (m, 2H), 1.62-1.59 (m, 4H), 1.31 (b,
6H); "C NMR (100.6 MHz, CDCls, §): 174.2, 171.6, 160.8,
158.4, 156.5, 155.2, 153.7, 148.9, 147.6, 134.5, 124.2, 124.1,
115.9,115.7, 108.9, 108.1, 100.9, 67.6, 56.2, 54.8, 53.5, 52.9,
51.4, 45.6, 41.5, 34.0, 33.2, 29.2, 29.0, 28.9, 26.5, 25.2, 24.9;
IR (KBr): 2927, 1732, 1628, 1508, 1265, 739, 704 cm™'; MS
m/z: 629.4 (M", 0.9), 593.4 (20.8), 564.4 (27.7), 381.2 (54.3),
355.2 (32.6), 312.2 (40.8), 297.2 (80.6), 285.1 (100.0), 269.1
(25.8), 125.1 (31.2), 99.1 (99.6), 70.1 (77.6), 55.1 (64.7);
HRMS-EI (m/z): [M]" Cs2H«aCIFNsOsst E {EH, 629.2780; & Ml
B, 629.2789.

3ELM 8 E 26 28K ¢

(WAEEY 11 Z 29 (B 10)

WeaBT B coRZREHEMBINE 2 E
20)0(1 eq)®y 4 mL R E A RO R TME 2.5 /N - HETH
BREER  UKBBREYER BEBSHLBRU_-_EF It
ZH B MegSO-EBTTEHR ZBER/IERET Z B Ux
ENREDNE 2E 20) -

MERERET _HBUENREINE 2 E 20) (1.2
eQ) MM EE & (1.4 eq)y SmL XA KER 3 /MK » HLLE
BHARABREZAE 2TV TIRBERE - KL BEEWLAZEE

 HEZRRUBEGHERE KEBEWMENRE R 2 2
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200 HIEEM SN e)EREEEMR T - H UL EE (cannula)
Mz RRE-REEBECEENRES 22 209 5 mL — & H
feERMARE G » MEMARIE(l.4eq) - BEZBBRIE
Z2am THREBE BWMAKEEEZR - L2 8K Z B2 H
B MgSO% 8k ZBLUBRREY BZBEYIUEHR
J& & (ALO)E 1L » LZBZE/SHi (:15)HR%E S It
EY 112 20 (HMIEBEEHFERRNREX 1) -

EE&E® 11 4-4-CG-|RE)RE-1-F)-4- 5T HBZE

0]
N o
(C\lk/N\n/'/lL
O .
tEYW 12 4-4-CB-8E R E)IkK-1-B)4-ERTERE
0]
CILK\NJ\/\H/O\H{
NS 0
EEW 13 4-4-C-8ERE)IKRE-1-B)-4- | THETE
0]
CILB"/\NMO(O%
tEY 14 4-(4-C-ERE)RE-1-E)-4- & T & KB
(0]
CIL(/\N*/\[(OM
N o)
L&E® 15 4-4-GB-8E R E)IkKR-1-E£)-4- 8RR TECE
o]
CIL(\NJ\/\(O%
N 0

&Y 16 4-(4-B-8BRE)IRE-1-E)-4- ST HEEE
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0
CILK\NJ\/\”,O%
NS 0
EEYW 17 4-4-GB-8E R E)IRE-1-B)-4- 8K T B ¥
0
CI\‘\/(\N)WO%
N 0
IE&% 18 4-(4-C-8EFRE)IRE-1-E)-4- SR TE L
0
ClLQ/\NJ\/\WO%
N 0
IEEW 197 4-(4-B-BRE)IRE-1-E)-4-E R T B XE
0]
Cl\l\/N(\Nwo%
EE® 20 4-(4-B-8E R E)IR®-1-F)-4- &R THE+ — &
o]
CIL(\NMO\MO
NS 0
IEEY 21 4-(4-B-| R E)IkE-1-BH)-4- 8RR TE+
o]
CIL‘/\N)K/\”/O%1
N o

&M 22 4-4-G-ARE)RE-1-Z)4- SN TE+=8

CIL OWOWZ

&% 23 4-(4-GB-F RN E)IRBE-1-)-4- 8§ R T B+ WUE

0

CILK\NMO\MS
N 0
IEEY 24 4-(4-C-ERE)RE-1-FZ)4- SR TE+ALE

113247 27



201609672

0
CIL(\N)WO%‘l
N o}
IEE® 25 4-4-CB-8EREB)RE-1-Z£)4- 8 TE+ AE
0]
ClW\/hNJ\/Yoms
N 0
L& 26 4-4-C-EFE)IRE-1-2F)4- 8T HE+ th
0]
CIL]/\NJ\/YOWG
N 0
IEE&E® 27 4-(4-C-EAE)IRBE-1-E)-4- KT 8%+ /\ B
O
CIL(\NJ\/\WO%7
N 0
t&% 28 4-(4-C-EWE)IRE-1-E)4-ER T B+ LB
o)
CILB‘I/\N)K/\O(O%S

&% 29 4-4-C-ERE)IRE-1-E)4-ERTE -1+

CIL O)f\/\go%g
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K1 {EEYW 11 ZE 29 2L &I

4 55

NI 2§

it&¥ 11

(= :
61%)

'H NMR (400 MHz, CDCl;, 8): 4.18-4.10 (g, / = 7.1 Hz,
2H), 3.60-3.58 (t, J = 4.1 Hz, 4H), 3.50-3.47 (t, /= 5.0
Hz, 2H), 2.64-2.52 (m, 4H), 2.51-2.47 (t, /= 6.9 Hz, 2H),
2.45-2.37 (m, 4H), 1.96-1.91 (dd, /= 13.5, 6.7 Hz, 2H),
1.28-1.23 (t, /=7.1 Hz, 3H); IR (KBr): 2918, 2846, 1733,
1641, 1444, 1375, 1229, 1174 cm™ .MS m/z: 255.3 (5.8),
207.1 (16.7), 147.1 (39.1), 73.0 (100.0).

&% 12
(X :
66%)

'‘H NMR (400 MHz, CDCls, 8): 4.05-4.02 (t, J = 6.7 Hz,
2H), 3.61-3.58 (m, 4H), 3.49-3.47 (t, / = 5.0 Hz, 2H),
2.67-2.59 (m, 4H), 2.51-2.47 (t, J = 69 Hz,
2H),2.45-2.37 (m, 4H), 1.96-1.91 (dd, J = 13.5, 6.7 Hz,
2H), 1.28-1.23 (t, /= 7.1 Hz, 3H); "C NMR (100.6 MHz,
CDCls, 8): 173.1, 169.5, 66.1, 55.0, 53.2, 52.7, 45.2, 42.9,
41.6, 29.6, 29.2, 27.8, 21.9, 10.3; IR (KBr): 2963, 2920,
1730, 1646, 1444, 1351, 1266, 1173cm™'; HRFAB (m/z2):
[M]” CisHasCIN:0s 5T B {H, 304.1554; B HI{E, 304.1548.

L& 13
(B :
55%)

'‘H NMR (300 MHz, CDCls, 8): 4.10-4.06 (t, / = 6.6 Hz,
2H), 3.62-3.58 (m, 4H), 3.49-3.47 (t, J = 5.0 Hz, 2H),
2.65-2.62 (m, 4H), 2.52-2.47 (¢, J = 69 Hz,
2H),2.45-2.39 (m, 4H), 1.96-1.91 (dd, J = 13.5, 6.7 Hz,
2H), 1.28-1.23 (t, /= 7.1 Hz, 3H); ”"C NMR (100.6 MHz,
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CDCls, 8): 173.1, 169.5, 64.4, 55.0, 53.2, 52.7, 45.1,42.9,
41.6, 30.5, 29.6, 29.2, 27.7, 19.0, 13.6.

L& 14
(B :
63%)

'H NMR (400 MHz, CDCls, 8): 4.09-4.06 (t, / = 6.8 Hz,
2H), 3.62-3.59 (m, 4H), 3.50-3.47 (t, J = 5.0 Hz, 2H),
2.66-2.59 (m, 4H), 2.51-2.48 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.95-1.90 (m, 2H), 1.64-1.61 (m, 2H),

11.34-1.25 (m, 4H), 0.91-0.88 (t, J = 6.6 Hz, 3H); "C

NMR (100.6 MHz, CDCls, 8): 173.1, 169.5, 64.7, 55.1,
53.3, 52.7, 45.2, 42.9, 41.7, 29.7, 29.3, 28.2, 28.0, 27.8,
22.3,13.9; IR (KBr): 2959, 2934, 1731, 1647, 1449, 1366,
1238, 1173cm™".

{E&Y 15
(E=R
52%)

'‘H NMR (400 MHz, CDCls, 8): 4.09-4.05 (t, J = 6.7 Hz,
2H), 3.62-3.58 (m, 4H), 3.50-3.47 (t, J = 4.9 Hz, 2H),
2.66-2.60 (m, 4H), 2.51-2.48 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.65-1.58 (m, 2H),
1.35-1.25 (m, 6H), 0.89-0.86 (t, / = 6.6 Hz, 3H); IR
(KBr): 2927, 2856, 1728, 1646, 1456, 1351, 1265,
1175cm™; HRFAB (m/z): [M]* CwHxuCIN.Os 3+ B 18,
346.2023; B HIME, 346.2028.

b5 16
(% -
57%)

'H NMR (400 MHz, CDCls, 8): 4.08-4.05 (t, / = 6.8 Hz,
2H), 3.61-3.58 (m, 4H), 3.50-3.47 (t, / = 4.9 Hz, 2H),
2.67-2.60 (m, 4H), 2.51-2.48 (t, J = 7.0 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.63-1.58 (m, 2H),
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1.34-1.27 (m, 8H), 0.89-0.85 (t, / = 6.6 Hz, 3H); IR
(KBr): 2937, 2859, 1734, 1649, 14418, 13539, 1265, 1033

cm™.

E&% 17
(&R
51%)

'H NMR (400 MHz, CDCls, 8): 4.08-4.05 (t, J = 6.8 Hz,
2H), 3.61-3.58 (m, 4H), 3.50-3.47 (t, J = 4.9 Hz, 2H),
2.66-2.60 (m, 4H), 2.51-2.47 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (m, 10H), 0.88-0.85 (t, / = 6.6 Hz, 3H); "°C
NMR (100.6 MHz, CDCls, 8): 173.2, 169.6, 64.8, 55.1,
53.2, 52.7, 45.2, 42.9, 41.7, 31.7, 29.7, 29.3, 29.1, 29.1,
28.5, 27.8, 25.8, 22.6, 14.0; IR (KBr): 2927, 2855, 1731,
1647, 1444, 1352, 1265, 1171cm™; MS m/z: 375.3 (M",
21.4), 339.3 (77.1), 228.0 (87.5), 95.0 (85.3); HRFAB
(m/z): M]" CisHssCIN:Os 5+ B (B, 374.2336; E I,
374.2338.

{E&E¥ 18
(EE :
51%)

'H NMR (400 MHz, CDCls, 8): 4.09-4.05 (t, / = 6.8 Hz,
2H), 3.62-3.59 (m, 4H), 3.50-3.47 (t, / = 4.9 Hz, 2H),
2.67-2.59 (m, 4H), 2.51-2.48 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (m, 12H), 0.88-0.85 (t, / = 6.6 Hz, 3H); “C
NMR (100.6 MHz, CDCls, 6): 173.2, 169.6, 64.8, 55.1,
53.3, 52.7, 45.2, 42.9, 41.7, 31.8, 29.7, 29.4, 29.3, 29.2,
29.2, 28.6, 27.8, 25.8, 22.6, 14.0; IR (KBr): 2925, 2855,
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1731, 1650, 1445, 1366, 1232, 1169 cm™".

L& 19
(B :
51%)

'H NMR (400 MHz, CDCls, 8): 4.08-4.05 (t, / = 6.8 Hz,
2H), 3.60-3.57 (m, 4H), 3.51-3.48 (t, J = 4.9 Hz, 2H),
2.66-2.58 (m, 4H), 2.50-2.47 (t, J = 6.9 Hz, 2H),
2.46-2.39 (m, 4H), 1.96—-1.90 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (m, 14H), 0.88-0.85 (t, J = 6.6 Hz, 3H); "°C
NMR (100.6 MHz, CDCls, 6): 173.2, 169.6, 64.8, 55.1,
53.3, 52.7, 45.2, 42.9, 41.7, 31.8, 29.7, 29.4, 29.3, 29.3,
29.2, 29.2, 28.6, 27.8, 25.8, 22.6, 14.0; IR (KBr): 2925,
2855, 1733, 1650, 1444, 1365, 1232, 1169 cm™'. HRFAB
(m/z): (M]® CuHsCIN.Os 5T B 1H, 402.2649; ET Hl{H,
402.2641.

&% 20
(EX :
50%)

'H NMR (400 MHz, CDCls, 8): 4.06-4.02 (t, J = 6.8 Hz,
2H), 3.59-3.56 (m, 4H), 3.47-3.45 (t, / = 4.9 Hz, 2H),
2.64-2.56 (m, 4H), 2.48-2.45 (t, J = 6.9 Hz, 2H),
2.42-2.35 (m, 4H), 1.94-1.91 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (m, 16H), 0.88-0.85 (t, J = 6.6 Hz, 3H); “°C
NMR (100.6 MHz, CDCls, 8): 173.1, 169.5, 64.7, 55.1,
53.2, 52.7, 45.2, 42.9, 41.7, 31.8, 29.7, 29.5, 29.5, 29.4,
29.2, 29.2, 28.5, 27.8, 25.8, 22.6, 14.0; IR (KBr): 2925,
2854, 1735, 1650, 1440, 1363, 1222, 1169 cm™. MS m/z:
416.2 (M, 1.32), 281.1 (14.2), 221.1 (11.3), 207.1 (13.9),
139.4 (35.6), 60.3 (100.0). HRFAB (m/z): [M]'
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C2HaCIN:0s 5t B {H, 416.2806; E HI{H, 416.2799.

L&Y 21
(R :
54%)

'H NMR (400 MHz, CDCls, 8): 4.07-4.03 (t, /= 6.8 Hz,
2H), 3.60-3.57 (m, 4H), 3.48-3.46 (t, J = 4.9 Hz, 2H),
2.65-2.57 (m, 4H), 2.50-2.46 (t, J = 6.9 Hz, 2H),
2.44-2.37 (m, 4H), 1.95-1.92 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (b, 18H), 0.88-0.85 (t, J = 6.6 Hz, 3H); "°C
NMR (100.6 MHz, CDCls, 6): 173.2, 169.5, 64.8, 55.1,
53.2, 52.7, 45.2, 42.9, 41.7, 31.9, 29.7, 29.6, 29.5, 29.5,
29.3, 29.2, 29.2, 28.5, 27.8, 25.8, 22.6, 14.0; IR (KBr):
2925, 2854, 1734, 1651, 1444, 1365, 1223, 1169 cm™'. MS
m/z: 430.3 (M", 62.5), 281.1 (11.7), 228.0 (11.7), 221.1
(11.1), 207.1 (18.7), 139.4 (41.3), 60.3 (100.0). HRFAB
(m/z): [M]® CsHaCIN.Os 5t & {H, 430.2963; E Rl H,
430.2954.

{b& 22
(%
55%)

'H NMR (400 MHz, CDClLs, 8): 4.09-4.05 (t, J = 6.8 Hz,
2H), 3.62-3.59 (m, 4H), 3.50-3.47 (t, J = 4.9 Hz, 2H),

2.68-2.59 (m, 4H), 2.51-2.48 (t, / = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (b, 20H), 0.88-0.85 (t, J = 6.6 Hz, 3H)."C
NMR (100.6 MHz, "C NMR (100.6 MHz, CDCl, §):
173.2, 169.6, 64.8, 55.1, 53.2, 52.7, 45.1, 42.9, 41.6,
31.9, 29.6, 29.5, 29.5, 29.3, 29.2, 28.6, 27.8, 25.9, 22.6,

14.1; IR (KBr): 2924, 2853, 1734, 1651, 1464, 1363,

113247

33




201609672

1222, 1169 cm™. MS m/z: 444.2 (M’, 2.0), 325.0 (5.0),
281.1 (11.8), 221.1 (12.3), 207.1 (17.5), 139.4 (29.6),
60.3 (100.0). HRFAB (m/z): [M]" C2H«CIN.Os st & {H,
444.3119; B HI{E, 444.3157.

t&% 23
(EZH:
49%)

'H NMR (400 MHz, CDCls, 8): 4.09-4.05 (t, J = 6.8 Hz,
2H), 3.62-3.59 (m, 4H), 3.50-3.47 (t, J = 4.9 Hz, 2H),
2.68-2.59 (m, 4H), 2.51-2.48 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (b, 22H), 0.88-0.85 (t, / = 6.6 Hz, 3H); "C
NMR (100.6 MHz, CDCls, 8): 173.1, 169.5, 64.7, 55.1,
53.2, 52.7, 45.2, 42.9, 41.7, 31.8, 29.7, 29.5, 29.4, 29.2,
29.2, 28.5, 27.8, 25.8, 22.6, 14.0; IR (KBr): 2924, 2853,
1735, 1652, 1444, 1364, 1222, 1169 cm™. MS m/z: 458.1
(M7, 60.3), 422.3 (17.1), 281.1 (17.1), 221.1 (16.1), 207.1
(17.7), 139.4 (40.33), 60.3 (100.0); HRFAB (m/z): [M]"
CosHoCIN:0s 51 & {H, 458.3275; B HI{H, 458.3261.

&% 24
(EE -
52%)

'H NMR (400 MHz, CDCls, 8): 4.04-4.01 (t, /= 6.7 Hz,
2H), 3.57-3.54 (m, 4H), 3.46-3.43 (t, J = 4.8 Hz, 2H),
2.63-2.55 (m, 4H), 2.47-2.44 (t, J = 6.9 Hz, 2H),
2.41-2.34 (m, 4H), 1.93-1.86 (m, 2H), 1.63-1.57 (m, 2H),
1.30-1.19 (b, 24H), 0.88-0.85 (t, / = 6.6 Hz, 3H); "C
NMR (100.6 MHz, CDCls, 6): 173.1, 169.5, 64.7, 55.0,
53.2, 52.7, 45.2, 42.8, 41.7, 31.8, 29.7, 29.6, 29.6, 29.5,
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29.4, 29.3, 29.2, 29.2, 28.5, 27.8, 25.8, 22.6, 14.0; IR
(KBr): 2924, 2853, 1735, 1652, 1444, 1365, 1223, 1169
cm™. MS m/z: 473.3 (M%, 19.1), 409.3 (10.3), 281.1
(11.4), 245.1 (19.8), 221.1 (10.2), 207.1 (18.8), 140.1
(37.2), 60.3 (100.0). HRFAB (m/z): [M]" C26H4sCIN:20s 5%
B 1E, 472.3432; EH{E, 472.3436.

fE&¥ 25
(B
45%)

'H NMR (400 MHz, CDCls, 8): 4.02-3.99 (t, J = 6.7 Hz,
2H), 3.55-3.52 (m, 4H), 3.44-3.42 (t, J = 4.7 Hz, 2H),
2.60-2.54 (m, 4H), 2.45-2.42 (t, J = 6.9 Hz, 2H),
2.39-2.32 (m, 4H), 1.91-1.86 (m, 2H), 1.63-1.57 (m, 2H),
1.30-1.19 (b, 26H), 0.88-0.85 (t, / = 6.6 Hz, 3H); “°C
NMR (100.6 MHz, CDCls, 8): 173.1, 169.5, 64.7, 55.0,
53.2, 52.7, 45.2, 42.8, 41.6, 31.8, 29.6, 29.6, 29.6, 29.5,
29.4, 29.3, 29.2, 29.2, 28.5, 27.8, 25.8, 22.6, 14.0; IR
(KBr): 2924, 2852, 1735, 1652, 1444, 1364, 1222, 1170
cm™. MS m/z: 487.3 (M", 3.6), 423.3 (2.4), 281.1 (2.3),
221.1 (2.1), 207.1 (3.2), 140.1 (5.6), 53.6 (100.0).
HRFAB (m/z): [M]" CoHsiCIN:Os 5t H {H, 486.3588; &
HIME, 486.3562.

1E& 26
(EXR :
56%)

'H NMR (400 MHz, CDCls, 8): 4.07-4.04 (t, /= 6.8 Hz,
2H), 3.60-3.57 (m, 4H), 3.48-3.46 (t, / = 4.9 Hz, 2H),
2.66-2.57 (m, 4H), 2.50-2.46 (t, J = 6.9 Hz, 2H),
2.44-2.37 (m, 4H), 1.96-1.92 (m, 2H), 1.63-1.57 (m, 2H),
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1.34-1.23 (b, 28H), 0.88-0.85 (t, J = 6.6 Hz, 3H); “C
NMR (100.6 MHz, CDCls, 8): 173.2, 169.6, 64.8, 55.1,
53.3, 52.7, 45.2, 42.9, 41.7, 31.9, 29.6, 29.6, 29.5, 29.5,
29.3, 29.3, 29.2, 28.6, 27.8, 25.9, 22.6, 14.1; IR (KBr):
2919, 2850, 1732, 1642, 1465, 1306, 1188, 1170 cm™. MS
m/z: 501.3 (M", 1.94), 429.0 (2.11), 400.9 (3.59), 355.0
(5.0), 281.1 (19.1), 221.1 (10.3), 207.1 (18.6), 140.1
(45.7), 60.3 (100.0). HRFAB (m/z): [M]" CasHssCIN20s &
®1H, 500.3745; & HI{E, 500.3749.

{E&9 27
(EFE -
48%)

'H NMR (400 MHz, CDCls, 8): 4.09-4.05 (t, / = 6.8 Hz,
2H), 3.62-3.59 (m, 4H), 3.50-3.47 (t, / = 4.9 Hz, 2H),

2.68-2.59 (m, 4H), 2.51-2.48 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.91 (m, 2H), 1.63~1.57 (m, 2H),
1.30-1.25 (b, 30H), 0.89-0.86 (t, / = 6.6 Hz, 3H); "C
NMR (100.6 MHz, CDCls, 6): 173.1, 169.5, 64.7, 55.0,
53.2, 52.7, 45.2, 42.8, 41.6, 31.8, 29.6, 29.6, 29.5, 29.5,
29.3, 29.2, 29.2, 28.5, 27.8, 25.9, 22.6, 14.1. MS m/z:
515.3 (M", 9.2), 451.3 (5.0), 400.9 (5.7), 281.1 (18.1),
207.1 (16.8), 140.1 (36.8), 60.3 (100.0). HRFAB (m/z):

[M]+ C29HssCIN20s3 E’l’%fﬁ., 514.3901; E:/E[”E, 514.3895.

(L& 28
(% :
44%)

'H NMR (400 MHz, CDCls, 8): 4.08-4.05 (t, J = 6.8 Hz,
2H), 3.61-3.58 (m, 4H), 3.49-3.47 (t, J = 4.9 Hz, 2H),
2.66-2.59 (m, 4H), 2.51-2.47 (t, J = 6.9 Hz, 2H),
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2.45-2.38 (m, 4H), 1.97-1.90 (m, 2H), 1.63-1.57 (m, 2H),
1.34-1.23 (m, 32H), 0.88-0.85 (t, / = 6.6 Hz, 3H); "°C
NMR (100.6 MHz, CDCls, 6): 173.2, 169.6, 64.8, 55.1,
53.3, 52.7, 45.2, 42.9, 41.7, 31.9, 29.6, 29.5, 29.5, 29.3,
29.3, 29.2, 28.6, 27.8, 25.9, 22.6, 14.0; IR (KBr): 2918,
2850, 1732, 1633, 1464, 1364, 1306, 1169 cm™'. MS m/z:
529.3 (M", 5.5), 465.3 (2.9), 400.9 (2.7), 355.0 (2.9),
281.1 (10.2), 207.1 (11.6), 140.1 (33.4), 60.3 (100.0).
HRFAB (m/z): [M]" CsHsCIN.Os s+ B {H, 528.4058; &
HI{E, 528.4052.

1E&% 29
(B :
46%)

'H NMR (400 MHz, CDCls, 8): 4.09-4.05 (t, J = 6.8 Hz,
2H), 3.62-3.58 (m, 4H), 3.50-3.47 (t, J = 4.9 Hz, 2H),
2.67-2.59 (m, 4H), 2.51-2.48 (t, J = 6.9 Hz, 2H),
2.45-2.38 (m, 4H), 1.97-1.91 (m, 2H), 1.63-1.57 (m, 2H),
1.30-1.25 (b, 34H), 0.89-0.86 (t, J = 6.6 Hz, 3H); "C
NMR (100.6 MHz, CDCls, 8): 173.2, 169.6, 64.8, 55.1,
53.3, 52.7, 45.2, 42.9, 41.7, 31.9, 29.7, 29.6, 29.5, 29.5,
29.3, 29.2, 290.2, 28.6, 27.8, 25.9, 22.6, 14.1; IR (KBr):
2919, 2850, 1732, 1642, 1465, 1367, 1226, 1171 cm™. MS
m/z: 543.4 (M, 10.8), 507.4 (6.2), 355.0 (3.5), 281.1
(14.7), 221.1 (16.3) 207.1 (17.9), 140.1 (40.3), 60.4
(100.0). HRFAB (m/z): [M]" CaHssCIN:Os 5t & {H ,
542.4214; BEHI{E, 542.4220.
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QDB E200ZEK B 11)

BWiEEm 4 (leq)BR ImL_BEFERT > 2530
AEEW 11 E 29 (1 eqQ) RREEHH (2 eq) > I E 80 C T O
PER  BRREEEYWAAZEZREHFMKERER
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4RSIt

71 82

L4 8
(% -
40%)

'H NMR (400 MHz, CDCls, 8): 8.65 (s, 1H) , 7.86-7.84
(m, 1H), 7.52 (s, 1H), 7.40 (s, 1H), 7.25 (s, 1H),
7.18-7.14 (t, J = 8.7 Hz, 1H), 7.11 (s, 1H), 4.19-4.10 (m,
4H), 3.99 (s, 3H), 3.61 (b, 2H), 3.49-3.47 (m, 2H),
2.66~2.57 (m, 6H), 2.49-2.47 (m, 2H), 2.44-2.42 (m, 2H),
2.12-2.08 (m, 2H), 1.26-1.23 (t, / = 7.1 Hz, 3H); "C
NMR (100.6 MHz, CDCls, 8): 173.3, 169.7, 156.4, 155.9,
155.1, 153.4, 148.9, 147.3, 135.5, 124.2, 121.8, 121.8,
116.6, 116.4, 109.0, 107.6, 101.2, 67.4, 60.6, 56.1, 54.6,
53.1, 52.7, 45.1, 41.6, 29.2, 27.8, 26.2, 14.1; IR (XBr):
3346, 2933, 2824, 1731, 1625, 1579, 1501, 1472, 1429,
1218, 1176, 1005, 859 cm™; MS m/z: 574.2 (M", 14.8),
154.1 (61.3), 136.1 (63.7), 55.1 (100); HRFAB (m/z):
[M]* CasHssCIFNsOs 51 B {8, 573.2154; 8 {8 573.2166.

B 9
(B :
37%)

'H NMR (400 MHz, CDCl;, 8): 8.62 (s, 1H) , 8.32 (s, 1H),
7.79-7.7 (m, 1H), 7.53-7.51 (m, 1H), 7.37 (s, 1H), 7.18
(s, 1H), 7.11-7.07 (t, / = 8.7 Hz, 1H), 4.07-4.04 (t, J =
6.4 Hz 2H), 4.00-3.96 (t, J = 6.7 Hz 2H), 3.90 (s, 3H),
3.53 (b, 2H), 3.42-3.39 (m, 2H), 2.62-2.58 (m, 4H),
2.50-2.47 (t, J = 6.9 Hz, 2H), 2.41-2.39 (m, 2H),
2.34-2.31 (m, 2H), 2.02-1.99 (/= 6.7 Hz, 2H), 1.61-1.56
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(m, 2H), 0.89-0.86 (t, J = 7.4 Hz, 3H); °C NMR (100.6
MHz, CDCls, 8): 173.3, 169.7, 156.5, 155.8, 155.1, 153.3,
148.9, 147.2, 135.6, 124.2, 121.9, 121.8, 120.8, 120.7,
116.5, 116.3, 109.1, 107.5, 101.3, 67.3, 66.3, 56.1, 54.6,
53.1, 52.6, 45.1, 41.6, 29.1, 27.8, 26.3, 21.9, 14.1; IR
(KBr): 3326, 2964, 2820, 1731, 1625, 1579, 1501, 1471,
1428, 1217, 1174, 1004, 859 cm™; MS m/z: 588.3 (M’,
13.94), 413.3 (24.7), 143.2 (48.6), 55.1 (100); HRFAB
(m/z): [M]'CasHssCIFNsOs &t B {H, 587.2311; % Ml &
587.2300.

A9 10
(E* :
42%)

'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H) , 8.01 (s, 1H),
7.79-1.7 (m, 1H), 7.53-7.51 (m, 1H), 7.28 (s, 1H), 7.20
(s, 1H), 7.14-7.10 (t, J = 8.8 Hz, 1H), 4.13-4.09 (t, J =
6.4 Hz 2H), 4.06-4.03 (t, / = 6.7 Hz 2H), 3.94 (s, 3H),
3.57 (b, 2H), 3.46-3.43 (m, 2H), 2.63-2.59 (m, 4H),
2.55-2.52 (t, J = 6.9 Hz, 2H), 2.46-2.43 (m, 2H),
2.39-2.37 (m, 2H), 2.07-2.03 (t, J = 6.7 Hz, 2H),
1.59-1.55 (m, 2H), 1.36-1.30 (m, 2H), 0.91-0.87 (t, J =
7.4 Hz, 3H); "C NMR (100.6 MHz, CDCls, 8): 173.3,
169.7, 156.3, 155.9, 155.2, 153.5, 153.3, 149.0, 147.3,
135.4, 124.2, 121.8, 121.7, 121.0, 120.8, 116.6, 116.4,
109.0, 107.6, 101.0, 67.4, 64.6, 56.1, 54.7, 53.1, 52.7,
45.1, 41.6, 30.5, 29.2, 27.8, 26.3, 19.1, 13.7; IR (KBr):
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3327, 2956, 2820, 1731, 1624, 1579, 1501, 1471, 14289,
1218, 1173, 1005, 859 cm™; MS m/z: 602.3 (M*, 22.2),
154.1 (21.3), 136.1 (29.7), 55.0 (100); HRFAB (m/z):
[M]*CsoHs7CIFNsOs 51 B {8, 601.2467, 8 HI{E 601.2456.

=R IVEY/ D
(EE =R
47%)

'H NMR (400 MHz, CDCls, 8): 8.62 (s, 1H) , 8.32 (s, 1H),
7.79-7.7 (m, 1H), 7.53-7.51 (m, 1H), 7.37 (s, 1H), 7.18
(s, 1H), 7.11-7.07 (t, J = 8.8 Hz, 1H), 4.07-4.04 (t, / =
6.4 Hz 2H), 4.02-3.99 (t, J = 6.7 Hz 2H), 3.90 (s, 3H),
3.53 (b, 2H), 3.41-3.39 (m, 2H), 2.61-2.57 (m, 4H),
2.49-2.46 (t, J = 6.9 Hz, 2H), 2.40-2.38 (m, 2H),

2.33-2.31 (m, 2H), 2.02-2.00 (t, J = 6.7 Hz, 2H),
1.57-1.54 (m, 2H), 1.27-1.23 (m, 4H), 0.87-0.83 (t, J =
6.9 Hz, 3H); "C NMR (100.6 MHz, CDCls, 8): 173.3,
169.7, 156.5, 155.8, 155.1, 153.3, 148.9, 147.2, 135.6,
124.2, 121.9, 121.8, 120.8, 120.7, 116.5, 116.3, 109.1,
107.5, 101.3, 67.3, 66.3, 56.1, 54.6, 53.1, 52.6, 45.1,
41.6, 29.1, 27.8, 26.3, 21.9, 14.1; IR (KBr): 3326, 2959,
2820, 1731, 1625, 1579, 1500, 1471, 1428, 1217, 1174,
1005, 858 cm™; MS m/z: 616.3 (M, 58.9), 413.3 (31.2),
269.3 (30.7), 154.1 (54.9), 143.2 (64.3), 136.1 (48.7),
57.0 (100); HRFAB (m/z): [M]'Cs:Hs»CIFNsOs 5t B 1H,

615.2624; 5 HI{H 615.2613.

A9 12

'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H) , 8.04 (s, 1H),
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(E® :
42 %)

7.83 (s, 1H), 7.53-7.51 (m, 1H), 7.30 (s, 1H), 7.20 (s,
1H), 7.14-7.09 (t, J = 8.8 Hz, 1H), 4.12-4.09 (t, J = 6.4
Hz 2H), 4.04-4.01 (t, /= 6.7 Hz 2H), 3.93 (s, 3H), 3.57
(b, 2H), 3.46-3.43 (m, 2H), 2.63-2.59 (m, 4H), 2.55-2.51
(t, J= 6.9 Hz, 2H), 2.45-2.43 (m, 2H), 2.39-2.36 (m, 2H),
2.06-2.03 (t, J = 6.7 Hz, 2H), 1.59-1.55 (m, 2H),
1.28-1.24 (m, 8H), 0.87-0.84 (t, J = 6.7 Hz, 3H); "°C
NMR (100.6 MHz, CDCls, 8): 173.3, 169.7, 156.3, 155.9,
155.1, 153.4, 153.4, 149.0, 147.4, 135.5, 124.2, 121.8,
121.7, 121.0, 120.8, 116.6, 116.4, 109.0, 107.7, 101.1,
67.4, 64.9, 56.1, 54.7, 53.1, 52.7, 45.1, 41.6, 31.4, 29.2,
28.5, 27.8, 26.2, 25.5, 22.5, 13.7; IR (KBr): 3333, 2930,
2858, 1731, 1625, 1579, 1500, 1476, 1428, 1217, 1173,
1005, 859 cm™'; MS m/z: 630.3 (M, 100), 413.3 (36.0),
154.1 (91.2), 136.1 (96.8), 55.1 (91.8); HRFAB (m/z):
[M]*C»HaCIFNsOs 51 B &, 629.2780; % RI{H 629.2783.

B9 13
(R :
47%)

'H NMR (400 MHz, CDCls, 8): 8.62 (s, 1H) , 8.32 (s, 1H),
7.79-7.7 (m, 1H), 7.53-7.51 (m, 1H), 7.37 (s, 1H), 7.18
(s, 1H), 7.11-7.07 (t, J = 8.8 Hz, 1H), 4.07-4.04 (t, J =
6.4 Hz 2H), 4.02-3.99 (t, / = 6.7 Hz 2H), 3.90 (s, 3H),
3.53 (b, 2H), 3.41-3.39 (m, 2H), 2.61-2.57 (m, 4H),
2.49-2.46 (t, J = 6.9 Hz, 2H), 2.40-2.38 (m, 2H),
2.33-2.31 (m, 2H), 2.02-2.00 (¢, J = 6.7 Hz, 2H),
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1.57-1.54 (m, 2H), 1.27-1.23 (m, 8H), 0.87-0.83 (t, J =
6.9 Hz, 3H); "C NMR (100.6 MHz, CDCls, 8): 173.3,
169.7, 156.5, 155.8, 155.1, 153.3, 148.9, 147.2, 135.6,
124.2, 121.9, 121.8, 120.8, 120.7, 116.5, 116.3, 109.1,
107.5, 101.3, 67.3, 66.3, 56.1, 54.6, 53.1, 52.6, 45.1,
41.6, 29.1, 27.8, 26.3, 21.9, 14.1; IR (KBr): 3330, 2929,
2857, 1731, 1624, 1578, 1500, 1471, 1428, 1217, 1172,
1005, 859 cm™; MS m/z: 644.3 (M", 4.9), 154.1 (4.6),
136.1 (5.3), 55.1 (100); HRFAB (m/z): [M]"Cs:Ha3CIFN;sOs
st 1, 643.2937, 5 R{E 643.2957.

B 14
(EZX
41%)

'H NMR (400 MHz, CDCls, 8): 8.61 (s, 1H) , 8.32 (s, 1H),
7.83 (s, 1H), 7.53-7.51 (m, 1H), 7.36 (s, 1H), 7.18 (s,
1H), 7.11-7.07 (t, / = 8.8 Hz, 1H), 4.08-4.05 (t, / = 6.4
Hz 2H), 4.03-3.99 (t, /= 6.7 Hz 2H), 3.91 (s, 3H), 3.54
(b, 2H), 3.43-3.41 (m, 2H), 2.62-2.58 (m, 4H), 2.51-2.48
(t, /= 6.9 Hz, 2H), 2.41-2.40 (m, 2H), 2.35-2.33 (m, 2H),
2.03-2.00 (t, J = 6.7 Hz, 2H), 1.56-1.54 (m, 2H),
1.26-1.23 (m, 10H), 0.87-0.83 (t, J = 6.7 Hz, 3H); “°C
NMR (100.6 MHz, CDCls, 6): 173.3, 169.7, 156.4, 155.8,
155.1, 153.4, 153.3, 148.9, 147.2, 135.5, 124.2, 121.9,
121.8, 120.9, 120.7, 116.5, 116.3, 109.1, 107.4, 101.3,
67.3, 64.9, 56.1, 54.6, 53.1, 52.6, 45.1, 41.6, 31.7, 29.1,
29.1, 28.5, 27.8, 26.2, 25.8, 22.6, 14.0; IR (KBr): 3328,
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2928, 2856, 1731, 1625, 1578, 1500, 1471, 1428, 1217,
1172, 1005, 859 cm™; MS m/z: 658.3 (M’, 5.50), 154.1
(4.7), 136.1 (8.4), 55.1 (100); HRFAB (m/2):
[M]°C3HasCIFNsOs 5T B {H, 657.3093; % HI{& 657.3099.

HAE 15
(B -
36%)

'"H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H) , 8.09 (s, 1H),
7.82-7.79 (m, 1H), 7.53~7.51 (m, 1H), 7.31 (s, 1H), 7.20
(s, 1H), 7.13-7.09 (t, / = 8.8 Hz, 1H), 4.10-4.07 (t, J =
6.4 Hz 2H), 4.04-4.00 (t, J = 6.8 Hz 2H), 3.93 (s, 3H),
3.55 (b, 2H), 3.43-3.42 (m, 2H), 2.62-2.58 (m, 4H),
2.53-2.49 (t, J = 6.9 Hz, 2H), 2.42 (b, 2H), 2.36-2.35 (m,
2H), 2.05-2.01 (t, J = 6.7 Hz, 2H), 1.58-1.55 (m, 2H),
1.23 (b, 12H), 0.87-0.84 (t, / = 6.7 Hz, 3H); "C NMR
(100.6 MHz, CDCls, 8): 173.4, 169.7, 156.3, 155.9, 155.1,
153.4, 149.0, 147.4, 135.5, 124.2, 121.8, 121.8, 120.9,
120.7, 116.6, 116.4, 109.0, 107.6, 101.1, 67.3, 64.9, 56.1,
54.6, 53.1, 52.7, 45.1, 41.6, 31.8, 29.4, 29.2, 29.2, 28.5,
27.8, 26.3, 25.8, 22.6, 14.1; IR (KBr): 3330, 2926, 2855,
1731, 1624, 1578, 1500, 1471, 1428, 1217, 1176, 1005,
858 cm™'; MS m/z 672.3 (M, 100), 371.3 (37.8), 325.3
(48.7), 154.1 (23.3), 136.1 (25.0), 55.1 (60.1); HRFAB
(m/z): [M]'CssHaCIFNsOs 5t B, 671.32504; F Al &
671.3248.

U7 16

'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H) , 8.14 (s, 1H),
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(B3
37%)

7.82-7.80 (m, 1H), 7.53-7.51 (m, 1H), 7.33 (s, 1H), 7.19
(s, 1H), 7.12-7.08 (t, J = 8.7 Hz, 1H), 4.10-4.07 (t, J =
6.4 Hz, 2H), 4.03-4.00 (t, / = 6.8 Hz, 2H), 3.92 (s, 3H),
3.55 (b, 2H), 3.43-3.41 (m, 2H), 2.62-2.58 (m, 4H),
2.52-2.49 (t, /= 6.9 Hz, 2H), 2.42 (b, 2H), 2.36-2.34 (m,
2H), 2.04-2.01 (t, J = 6.7 Hz, 2H), 1.58-1.55 (m, 2H),
1.29-1.23 (b, 14H), 0.87-0.84 (t, J = 6.7 Hz, 3H); "°C
NMR (100.6 MHz, CDCls, 8): 173.3, 169.7, 156.4, 155.8,
155.1, 153.4, 149.0, 147.4, 135.5, 135.5, 124.2, 121.8,
121.8, 120.9, 120.7, 116.6, 116.3, 109.1, 107.6, 101.2,
67.3, 64.9, 56.1, 54.6, 53.1, 52.7, 45.1, 41.6, 31.8, 29.5,
29.2, 29.2, 28.5, 27.8, 26.3, 25.8, 22.6, 14.1; IR (KBr):
3330, 2926, 2854, 1732, 1624, 1578, 1500, 1471, 1428,
1217, 1171, 1005, 858 cm™'; MS m/z: 686.3 (M*, 6.41),
154.1 (12.3), 136.1 (22.7), 55.0 (100); HRFAB (m/z):
[M]"C3eHasCIFNsOs 51 B {H, 685.3406;F HI{E 685.3406.

B 17
(B :
44%)

'‘H NMR (400 MHz, CDCls, 8): 8.65 (s, 1H) , 7.86-7.84
(m, 1H), 7.54-7.52 (m, 1H), 7.52 (s, 1H), 7.23 (s, 1H),
7.17-7.13 (t, /= 8.7 Hz, 1H), 7.12 (s, 1H), 4.16-4.13 (t, J
= 6.4 Hz, 2H), 4.07-4.04 (t, /= 6.8 Hz, 2H), 3.98 (s, 3H),
3.60 (b, 2H), 3.48 (b, 2H), 2.65-2.60 (m, 4H), 2.58-2.55
(t, J = 7.1 Hz, 2H), 2.47 (b, 2H), 2.43-2.42 (m, 2H),
2.10-2.07 (t, /= 6.7 Hz, 2H), 1.62-1.58 (m, 2H), 1.25 (b,
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16H), 0.89-0.85 (t, J = 6.7 Hz, 3H); "C NMR (100.6
MHz, CDCls, 8): 173.3, 169.7, 156.4, 155.8, 155.1, 153.3,
149.0, 147.3, 135.5, 124.1, 121.8, 121.7, 120.9, 120.7,
116.6, 116.3, 109.1, 107.6, 101.2, 67.3, 64.9, 56.1, 54.6,
53.1, 52.7, 45.1, 41.6, 31.8, 29.5, 29.5, 29.3, 29.2, 28.5,
27.8, 26.3, 25.8, 22.6, 14.1; IR (KBr): 3331, 2925, 2854,
1732, 1624, 1578, 1500, 1470, 1428, 1217, 1171, 1005,
858 cm™. MS m/z: 700.3 (M, 11.0), 87.2 (20.9), 52.8
(100). HRFAB (m/z): [M-H]" CsHsiCIFNsOs & H {H,
699.3563; B HI{E 699.3559.

I {07 18
(Ex :
39%)

'H NMR (400 MHz, CDCls, 8): 8.65 (s, 1H) , 7.86-7.84
(m, 1H), 7.54-7.51 (m, 2H), 7.24 (s, 1H), 7.17-7.13 (m,
2H), 4.18-4.15 (t, /= 6.4 Hz, 2H), 4.07-4.03 (t, / = 6.8
Hz, 2H), 3.98 (s, 3H), 3.61 (b, 2H), 3.48 (b, 2H),
2.65-2.56 (m, 6H), 2.48 (b, 2H), 2.44-2.42 (m, 2H),
2.11-2.08 (t, J = 6.7 Hz, 2H), 1.61-1.58 (m, 2H),
1.32-1.25 (b, 18H), 0.89-0.85 (t, J = 6.7 Hz, 3H). °C
NMR (100.6 MHz, CDCls, 8): 173.3, 169.8, 156.3, 155.2,
153.5, 153.4, 149.0, 147.4, 135.5, 124.2, 121.8, 121.7,
121.0, 120.8, 116.6, 116.4, 109.0, 107.8, 101.2, 67.5,
64.9, 56.1, 54.7, 53.2, 52.7, 45.1, 41.6, 31.9, 29.6, 29.5,
29.3, 29.2, 28.6, 27.8, 26.2, 25.9, 22.7, 14.1. IR (KBr):
3672, 2925, 2854, 1732, 1625, 1578, 1500, 1470, 1429,

113247

50




201609672

1217 cm™. MS m/z: 714.3 (M*, 3.4), 551.4 (1.5), 71.7
(49.1), 52.8 (100). HRFAB (m/z): [M]® C3Hs:C1FNsOs &t
B{E, 713.3719; EHIE 713.3717.

B 19
(EE -
40%)

'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H) , 7.98 (s, 1H),
7.81-7.80 (m, 1H), 7.53-7.51 (m, 1H), 7.29 (s, 1H), 7.20
(s, 1H), 7.14-7.09 (t, /= 8.7 Hz, 1H), 4.11-4.08 (1, J =
6.4 Hz, 2H), 4.04-4.01 (t, /= 6.8 Hz, 2H), 3.93 (s, 3H),
3.56 (b, 2H), 3.43 (b, 2H), 2.63-2.58 (m, 4H), 2.53-2.50
(t, /= 6.9 Hz, 2H), 2.42 (b, 2H), 2.36 (m, 2H), 2.05-2.02
(t, / = 6.7 Hz, 2H), 1.59-1.55 (m, 2H), 1.23 (b, 20H),
0.88-0.84 (t, J = 6.7 Hz, 3H); "C NMR (100.6 MHz,
CDCls, 6): 173.3, 169.7, 156.5, 155.7, 155.1, 153.3,
148.9, 147.3, 135.7, 124.2, 121.9, 121.8, 120.8, 120.6,
116.5, 116.2, 109.2, 107.4, 101.5, 67.3, 64.9, 56.0, 54.6,
53.1, 52.6, 45.1, 41.6, 31.8, 29.6, 29.5, 29.4, 29.3, 29.2,
28.5, 27.8, 26.3, 25.8, 22.6, 14.0; IR (KBr): 3334, 2925,
2854, 1733, 1624, 1578, 1500, 1470, 1428, 1217, 1172,
1005, 858 cm™'. MS m/z: 728.3 (M", 15.2), 528.1 (1.2),
87.1 (19.2), 53.7 (100). HRFAB (m/z): [M]
CssHssCIFNsOs 5+ H {H, 727.3876; B HI{E 727.3873.

B L 20
(ER:
41%)

'H NMR (400 MHz, CDCl;s, 8): 8.64 (s, 1H) , 7.83-7.81
(m, 2H), 7.51 (m, 1H), 7.25 (s, 1H), 7.22 (s, 1H),
7.15-7.10 (t, J = 8.7 Hz, 1H), 4.13-4.10 (t, J = 6.4 Hz,
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2H), 4.05-4.02 (t, /= 6.8 Hz, 2H), 3.95 (s, 3H), 3.57 (b,
2H), 3.44 (b, 2H), 2.63-2.58 (m, 4H), 2.55-2.52 (t, J =
6.9 Hz, 2H), 2.44 (b, 2H), 2.38 (m, 2H), 2.07-2.04 (t, / =
6.7 Hz, 2H), 1.60-1.56 (m, 2H), 1.28-1.24 (b, 22H),
0.88-0.85 (t, J = 6.7 Hz, 3H); "C NMR (100.6 MHz,
CDCls, 8): 173.4, 169.8, 156.5, 155.8, 155.2, 153.4,
149.0, 147.3, 135.7, 124.2, 121.9, 121.8, 120.9, 120.7,
116.6, 116.3, 109.2, 107.5, 101.5, 76.7, 67.4, 65.0, 56.1,

| 54.7, 53.2, 52.7, 45.1, 41.6, 32.0, 29.6, 29.6, 29.5, 29.3,

29.2, 29.2, 28.6, 27.8, 25.9, 22.7, 14.1; IR (KBr): 3332,
2925, 2854, 1732, 1626, 1579, 1501, 1471, 1429, 1218
cm™'; MS m/z: 742.3 (M', 57.8), 423.4 (31.2), 395.3
(29.4), 320.1 (28.6), 209.2 (11.7), 140.1 (12.9), 109.0
(13.4), 58.7 (59.8), 52.8 (100); HRFAB (m/z): [M]’
C«Hs:CIFNsOs 5+ BL{H,741.4032; B HI{E 741.4046.

H 7 21
(&
46%)

'H NMR (400 MHz, CDCls, 8): 8.65 (s, 1H) , 7.85-7.83
(m, 1H), 7.53-7.51 (m, 2H), 7.24 (s, 1H), 7.17-7.13 (m,
2H), 4.18-4.14 (t, J = 6.4 Hz, 2H), 4.07-4.03 (t, J = 6.8
Hz, 2H), 3.98 (s, 3H), 3.60 (b, 2H), 3.47-3.46 (b, 2H),
2.64-2.55 (m, 6H), 2.47 (b, 2H), 2.43-2.40 (m, 2H),
2.10-2.07 (t, J= 6.7 Hz, 2H), 1.61-1.58 (m, 2H), 1.24 (b,
24H), 0.89-0.85 (t, J = 6.7 Hz, 3H); "C NMR (100.6
MHz, CDCls, 8): 173.3, 169.7, 156.5, 155.7, 155.1, 153.3,
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148.9, 147.2, 135.7, 124.1, 121.9, 121.8, 120.8, 120.6,
116.5, 116.2, 109.1, 107.4, 101.6, 76.7, 67.3, 64.9, 64.8,
56.0, 54.6, 53.1, 52.6, 45.1, 41.6, 31.8, 29.6, 29.6, 29.5,
29.4, 29.3, 29.2, 29.2, 28.5, 27.8, 26.2, 25.8, 22.6, 14.1;
IR (KBr): 3337, 2924, 2853, 1733, 1625, 1578, 1500,
1469, 1429, 1217, 1172, 1005, 859 cm™. MS m/z: 756.3
(M’, 38.3), 437.3 (23.7), 409.3 (20.6), 320.1 (21.7), 109.0
(13.6), 58.7 (48.8), 53.7 (100). HRFAB (m/z): [M]’
CaHssCIFNsOs 51 B 1, 755.4189; B RIME 755.4190.

FH AL 22
(E=XR
39%)

'H NMR (400 MHz, CDCls, 8): 8.65 (s, 1H) , 7.85-7.83
(m, 1H), 7.54-7.52 (m, 2H), 7.24 (s, 1H), 7.17-7.13 (m,
2H), 4.17-4.14 (t, J = 6.4 Hz, 2H), 4.06-4.03 (t, /= 6.8
Hz, 2H), 3.97 (s, 3H), 3.60 (b, 2H), 3.47 (b, 2H),
2.64-2.55 (m, 6H), 2.47 (b, 2H), 2.41 (b, 2H), 2.10-2.07
(t, /= 6.7 Hz, 2H), 1.61-1.58 (m, 2H), 1.24 ( b, 26H),
0.89-0.85 (t, / = 6.7 Hz, 3H); "C NMR (100.6 MHz,
CDCls, 68): 173.3, 169.8, 156.5, 155.7, 155.1, 153.3,
153.2, 148.9, 147.2, 135.7, 124.1, 121.8, 121.8, 120.8,
120.6, 116.4, 116.2, 109.1, 107.4, 101.7, 67.3, 64.9, 56.0,
54.6, 53.1, 52.6, 45.1, 41.6, 31.8, 29.6, 29.6, 29.6, 29.5,
29.4, 29.3, 29.2, 28.5, 27.8, 26.2, 25.8, 22.6, 14.0 IR
(KBr): 3334, 2924, 2853, 1732, 1625, 1579, 1501, 1470,
1428, 1218, 1172, 1005, 859 ¢m™". MS m/z: 770.3 (M,
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22.7), 71.7 (29.7), 53.7 (100). HRFAB (m/z): [M]’
C2HeiCIFNsOs 51 B {#,769.4345; B HI{H 769.4327.

AU 23
(EE 2
37%)

'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H), 8.13 (s, 1H),
7.81-7.79 (m, 1H), 7.53-7.51 (m, 1H), 7.32 (s, 1H), 7.19
(s, 1H), 7.12-7.08 (t, J = 8.7 Hz, 1H), 4.08 (b, 2H),
4.03-4.00 (t, /= 6.8 Hz, 2H), 3.92 (s, 3H), 3.55 (b, 2H),
3.42 (b, 2H), 2.62-2.58 (m, 4H), 2.52-2.49(t, /= 6.9 Hz,
2H), 2.42 (b, 2H), 2.35 (m, 2H), 2.04-2.01 (t, /= 6.7 Hz,
2H), 1.58-1.55 (m, 2H), 1.28-1.23 (b, 28H), 0.88-0.84 (t,
J=6.7 Hz, 3H); "C NMR (100.6 MHz, CDCl;, 8): 173.3,
173.1, 169.7, 156.4, 155.8, 155.2, 153.3, 149.0, 147.3,
135.6, 124.1, 121.8, 121.7, 120.9, 120.7, 116.5, 116.3,
109.1, 107.6, 101.4, 67.4, 64.9, 56.0, 54.6, 53.1, 52.6,
45.1, 41.7, 31.8, 29.6, 29.6, 29.5, 29.4, 29.3, 29.2, 28.5,
27.8, 26.3 25.8, 22.6, 14.0; IR (KBr): 3334, 2924, 2853,
1732, 1625, 1578 1501, 1470, 1429 1218, 1172, 1005, 859
cm™'. MS m/z: 784.3 (M, 83.0), 465.3 (50.3), 437.4
(40.2), 320.1 (18.7), 58.7 (70.2), 53.7 (100). HRFAB
(m/z): [M]" CasHeCIFNsOs 5+ & {6 ,783.4502; B HI{&
783.44877.

L) 24
(EHE -
34%)

'H NMR (400 MHz, CDCls, 8): 8.62 (s, 1H) , 8.14 (b, 1H),
7.82-17.81 (m, 1H), 7.54-7.52 (m, 1H), 7.32 (s, 1H), 7.20
(s, 1H), 7.13-7.08 (t, /= 8.7 Hz, 1H), 4.09-4.08 (b, 2H),
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4,04-4.01 (t, J = 6.8 Hz, 2H), 3.92 (s, 3H), 3.57 (b, 2H),
3.44 (b, 2H), 2.62-2.58 (m, 4H), 2.54-2.51 (t, /= 6.9 Hz,
2H), 2.44 (b, 2H), 2.37 (b, 2H), 2.05-2.02 (t, /= 6.7 Hz,
2H), 1.57-1.55 (m, 2H), 1.23 (b, 30H), 0.87-0.84 (t, / =
6.7 Hz, 3H); "C NMR (100.6 MHz, CDCls, 8): 173.3,
169.8, 156.4, 155.8, 155.1, 153.3, 153.2, 148.9, 147.1,
135.7, 124.1, 121.8, 121.7, 120.8, 120.6, 116.5, 116.3,
109.1, 107.4, 101.6, 76.7, 67.4, 64.9, 56.0, 54.6, 53.1,
52.6, 45.0, 41.5, 31.8, 29.6, 29.6, 29.5, 29.4, 29.3, 29.2,
28.5, 27.7, 26.2 25.8, 22.6, 14.0. IR (KBr): 3319, 2924,
2853, 1733, 1626, 1579, 1501, 1471, 1429 1218 cm™". MS
m/z: 798.3 (M", 58.2), 479.4 (22.9), 451.4 (22.4), 320.1
(20.4), 124.4 (15.8), 53.7 (100). HRFAB (m/z): [M]"
CaHssCIFNsOs 51 B {H,797.4658; E HI{E 797.4664.

8 11 25
(% :
37%)

'H NMR (400 MHz, CDCls, 8): 8.64 (s, 1H) , 7.83-7.80
(m, 2H), 7.53-7.50 (m, 1H), 7.21 (s, 1H), 7.14-7.10 (t, J
= 8.7 Hz, 1H), 4.11-4.10 (b, 2H), 4.05-4.01 (t, /= 6.8 Hz,
2H), 3.94 (s, 3H), 3.57 (b, 2H), 3.44 (b, 2H), 2.63-2.59
(m, 4H), 2.54-2.51(t, /= 6.9 Hz, 2H), 2.43 (b, 2H), 2.37
(b, 2H), 2.06-2.03 (t, /= 6.7 Hz, 2H), 1.59-1.56 (m, 2H),
1.26-1.24 (b, 32H), 0.88-0.85 (t, J = 6.7 Hz, 3H); “°C
NMR (100.6 MHz, CDCls, 8):173.3, 169.8, 156.5, 155.7,
155.1, 153.3, 148.9, 147.2, 135.7, 124.1, 121.8, 121.8,
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120.7, 120.5, 116.4, 116.2, 109.2, 107.4, 101.7, 67.3,
64.9, 56.0, 54.6, 53.1, 52.6, 45.1, 41.6, 31.8, 29.6, 29.5,
29.4, 29.3, 29.2, 28.5, 27.7, 26.3 25.8, 22.6, 14.0; IR
(KBr): 3335 2924, 2853, 1733 1625, 1578 1501, 1470,
1429, 1217, 1172, 1005, 858 c¢cm™'. MS m/z: 812.3 (M’,
52.1), 493.4 (38.3), 465.3 (28.6), 320.1 (30.6), 60.3
(50.2), 53.7 (100). HRFAB (m/z): [M]* CssHe:CIFNsOs &1
F{E,811.4815; EHI{E 811.4828.

B 26
(X
38%)

'H NMR (400 MHz, CDCls, 8): 8.63 (s, 1H) , 7.93 (s, 1H),
7.83-7.82 (m, 1H), 7.55-7.52 (m, 1H), 7.26 (s, 1H), 7.21
(s, 1H), 7.14-7.10 (t, J = 8.7 Hz, 1H), 4.13-4.10 (t, J =
6.4 Hz, 2H), 4.05-4.02 (t, J = 6.8 Hz, 2H), 3.95 (s, 3H),
3.57 (b, 2H), 3.45 (b, 2H), 2.63-2.59 (m, 4H), 2.55-2.51
(t, J= 6.9 Hz, 2H), 2.44 (b, 2H), 2.37 (m, 2H), 2.06-2.03
(t, J = 6.7 Hz, 2H), 1.59-1.54 (m, 2H), 1.28-1.23 (b,
34H), 0.88-0.84 (t, J = 6.7 Hz, 3H); "C NMR (100.6
MHz, CDCls, 8):173.2, 169.7, 156.5, 155.7, 155.1, 153.2,
148.9, 147.2, 135.8, 124.1, 121.8, 121.8, 120.7, 120.5,
116.4, 116.2, 109.2, 107.3, 101.8, 67.3, 64.9, 56.0, 54.6,
53.1, 52.6, 45.1, 41.6, 31.8, 29.6, 29.5, 29.4, 29.3, 29.2,
28.5, 27.7, 26.3 25.8, 22.6, 14.0; IR (KBr): 3329, 2918,
2850, 1732, 1625, 1579, 1501, 1470, 1429, 1217, 1174,
1005, 858 cm™'; MS m/z: 826.3 (M', 37.6), 507.4 (28.2),
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479.4 (20.6), 150.1 (13.8), 109.0 (14.1), 58.7 (69.8), 52.8
(100); HRFAB (m/z): [M]® C«HeCIFNsOs 5 B
{€,825.4971; & HI{E 825.4968.

BHES 2 UnDPEUHRBEABZERRR

BR UXZHERES | e XHPELY(EHE
MOU?)E®E RKO ASBEMAMKMCI TEHBE RKO 4A8
k)~ BFTCO0S AN BB EMEK LI TEMH BFTCI05 41 A
RORZ AS49 NERBREAMBEE L TEE AS49 48 #k)
P A RHAFMER U RSP EUYNEW@EEREH -

Bk DL Ix10° /AL EEEER 96-FLA&
TR 16 £ 20 /NBF - #F X RPMI-1640 5B E > DL
THEAXFTERENHIPIH LB T ELUMEEELEH
MUY 1 ZE 200 B EZAME 24 /N0 - REYMEEL BB
% B8 4% /% & (phosphate-buffered saline * DL T f§ 78 PBS) 4t &
AMAE LA HEZEREBE RPMI-1640 & 2 R- 21 >
EHMEREABZAMEAE 0.5 mg/mL B 3-(4,5-= B9 2L g
-2-  EF )25 X KR M O™ 35 ROH
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide’ A T & # MTT) (Sigma Chemical Co.,St. Louis,MO)
REeEREPERINNE -EENHARBESE MTTHEH/LLRF
% (formazan) > HBEMN R ETW(LLTEME DMSO)B &
G ERE - £ S (plate reader) (VERSAmax, Molecular
Dynamics Sunnyvale, CA)}R 565 nm THE HEBHRE - 4ii
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FERXRZZHAHNESUGEOASIER PR EEEABR IR
WEHRLZHEZ RWETS E -

A% 1 BAERGHA® S EEBREEENERPET
MO 1 &P H N RKO #A M #k & BFTCI0S Atk B
FHRENERUR AWM HERYFEIRELY 1 &
7 2 8K RKO @i+ AIMEBRBR - M H M BFTCI0S5
dBERlEF NESRERN B HERZEREIER
UHZREEZ R InEZERERE  UTUELAY 1 24
BRERE-TRFTERFEUDIE TR 26F 44

MRIFR BUYIE THHERESESHERE

MMBEUY | P EREEROREREELUY 32T
TRIREM1IE S EixE) HERIREDT - HRN AS49 4
LA EREBHEENERIUR

MRIFR EUWIE 20MNARESTESNERE

BMMELY | QIREEZ RIRERGEUY 8 £ 26
SR BB 1IE 19EKRE) HENILED - BN AS49 @
BAEREAHUKBEENERRR AP XUEMUY 18 2%
WMBMRRE BEURER OMZELUY 18 EHE AS49 4
PR HERWUREMISZE20RE  BHUEBIZUHITE
P 18> 4-(4-3-(4-B-R-4-F EE B E)-7-F & £ 1% W i
6-BEEE)VRE)RE-1-B)4- SR TE+F B h—EH
BN ELESY UTHBAEMOY 18 T it 8 i # It $t
BHEUY I8 EAERE e E -5 2 -
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RI-EARRBETYmPREFELUADZAREEFESERER

B [0@M) 10 (kM) |20 (uM) |40 (uM) |60 (kM) |80 (uM)

4 S

NHEi7b [100% [86.7%+4.6 |82.1%+5.6 |74.3%+4.0 |64.6%+3.0 |60.8%=8.5
1 100% {89.1%+4.5 |85.6%+2.9 [715.9%+5.4 |74.4%=%3.4 |75.9%=5.3
3 100% |99.9%+4.8 |94.8%+2.8 |91.9%+7.6 |91.3%=+7.9 |89.8%=%7.5
4 100% |94.6%=+3.5 {90.4%+7.2 |84.3%+3.7 |83.3%=x7.0 [79.4%=5.9
5 100% |95.2%+£3.8 |91.7%=1.5 |90.1%+3.4 |83.4%=+5.6 |82.4%=+3.5
6 100% [92.0%=%5.1 |94.3%+1.8 |90.7%=5.5 |88.5%=6.3 |88.9%+4.4
7 100% [90.3%+5.5 |89.7%+4.2 |85.8%+8.7 |84.8%+8.7 |80.9%=+8.5
8 100% |77.6%+2.0 |70.0%+1.6 [67.4%+2.0 [61.6%*4.4 |35.6%%10.4
9 100% 195.1%=2.5 |87.0%+1.5 [80.9%=1.5 [70.4%=%4.4 |23.4%=4.3
10 100% |94.4%=+1.6 |86.0%+0.6 [79.1%+3.0 |64.1%+1.0 [36.9%=2.4
11 100% |87.1%=+3.5 [81.2%+3.7 |63.6%=x2.7 |30.0%=+3.7 |18.2%=%1.7
12 100% [89.3%=0.5 |85.1%+2.2 |74.2%+3.2 |63.6%%2.6 |42.9%+3.4
13 100% 89.1%+0.7 |79.9%+0.4 |59.1%=%5.1 |35.7%=%1.1 |27.2%=1.1
14 100% |87.3%=+1.3 |80.0%=1.1 |48.7%=7.9 [26.0%=2.7 |21.7%=2.1
15 100% |90.0%+5.4 |79.7%+1.1 [17.9%=1.1 {10.3%+1.8 |7.8%=2.1
16 100% [95.7%=+2.1 [88.2%=*1.8 [15.5%%5.9 |3.9%+0.8 |[2.0%=+0.3
17 100% |93.4%+5.5 |85.2%%+4.0 |12.0%+4.6 [3.9%+2.0 |2.8%=0.5
18 100% |95.5%+2.3 |86.8%=1.5 |5.7%+2.0 [2.0%+0.6 |2.3%=%0.7
19 100% |93.7%+3.1 |93.8%+5.6 |71.1%=3.8 [20.6%=5.5 |6.8%=2.9
20 100% |100.0%+1.5|92.3%+1.6 |88.6%=0.9 |84.9%=%5.1 |717.2%=1.1
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21 100% 192.0%+1.4 {91.2%=+1.5 |85.5%=0.8 |81.6%+1.4 {81.1%+2.4
22 100% ({97.7%+1.1 {91.7%+2.6 (82.6%=%3.7 |80.0%=£2.2 |74.3%=x4.4
23 100% |95.7%+2.8 (97.2%+2.0 |85.2%+3.1 |84.1%+5.3 |83.2%=%4.3
24 100% |94.8%+2.6 {90.5%+2.9 [91.0%=%0.7 (87.2%=0.9 |86.7%=1.1
25 100% {94.5%+2.0 |94.8%+3.7 {92.3%+0.6 |89.3%+1.2 |88.4%=0.7
26 100% |94.0%+2.0 {90.8%=0.8 |87.1%+1.6 |86.9%=0.4 |85.2%=0.6

B 3 U ISHNRAEAMEAMKEEEERARE
o AS49 NEMBREMMBEEGCITEE AS49 k) -
H1299 ASHIE/DAMEMEMABKRCITES HI29 448
)~ CL3 NS EZABEEKCITH A CL3 44 #%)K HFLI
NSS4 HFLIMM B ZEHI 4 )20 1x10" 40 /5L B9
FEEEN O6-FLBER 16 F 20/ 0 - BESAMN 0F
4A0uMZBEEY 18U HPE 37 C T N RPMI-1640 5 &
ERBEMAMR 24 N - - REYERERER - D PBS RRMAME
WA 2B EE RPMI-1640BE 2K - 2%k FHBEEE
BHWAME 0.5 mg/mL B MTT (Sigma Chemical Co.,St.
Louis MO)R T £ B ETHERE 4 NE - FHEREE
(VERSAmax, Molecular Dynamics Sunnyvale, CA) 565 nm
THERERE AREERZHYESLGEHBRE
BPZREE I RNERAZERHEZRBKEmMS E -
ME 2 BA) BROAR HERETEMUY 18
WU SR EE AS49- HI29 K CLA IR EEEXR £
RREREE-AM MBEE 2E DO~ HEY 18 # % HFL]
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ABEERBESARMBKNEETRRRAYURTAEAMN - &
U 8B 2Z2RER 4O M » EH R =TE £ ARKE
& AS49- HI299 R CL3AMERBR AN 99% > M N IEE
MASEMNEFEERE BUYW BRIUKBSHERF KR 30%
WARETE LWERERT BUY BEMEAKRZER
REBRE HREEHESARFTTERBENETRRRE-

B O 4 FOLY 18 5] # &l At 2 4l Bt & EGFRE B M B8 89 7E
(5

FEHHARELUY 18 2BEGEHOGEHMEMABA £
4 EKRNF 2 % (epidermal growth factor receptor * LA T f
8 EGFR)ZE B B B8 (protein kinase)EM M E R LM EFEF
K -
1R 1 RBAEAEMEMAMR S EGFROREABR ¢

Sy B AG  AS49 HHAEEE - H1299 4MAEHk - CL3 AR &
A3l NEREBEMITIIEBRE A431 @k HBHRE
EGFR¥EF » A EZGE)L pH7.6 K 2 Al Al A ZE B & &
W (&% 0.5mMDTT~ 0.2 mM EDTA -~ 20 mM HEPES * 2.5 mM
MgCl: ~ 75 mM NaCl » 0.1 mM Na;VO«+ 50 mM NaF &k 0.1 %
Triton X-100)AF HAEHE - KRELOBAFHB(EF | «g/ml
# Bk B8 (aprotinin) ~ 0.5 u« g/ml % Bk & (leupeptin) & 100
png/ml 4-(2- B £ 2 % ) F = B & (4-(2-aminoethyl)
benzenesulfonyl fluoride)) R IR ex WHEBFR PR 4TCTT
BR300 E% > HLL 10,000 rpm B0 10 78 - # B BCA
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E BB R B E 4 (Pierce, Rockford, IV EE LB RE - 8
HEZEAEESEZEDNY - N 8 FE 12 %+ Z bt E Wi BE 8-
N % B B (sodium dodecyl sulfatepolyacrylamide * A T 5
 SDSYER E B  BERELDEEAXAEBERZERAZLE
(polyvinylidene difluoride)f E » R 4C T » FHEHEEFH
B(EGR SPIREDH BN EE 50 mM Tris/HCI (pH 8.0), 2
mM CaClz, 80 mM & 1E$4, 0.05% Tween 20 & 0.02%8 & 1k
AR PIHHAZEBERBELIEEBRBER A% UVEKE
(primary antibody) X B % Z ®W R 8 & (& ¥ & 3£ &
(horseradish peroxidase-conjugated)Z = 4k ¥i &8 ik & B XX %
B> fE A ¥ 2% K &R H &R 4 (enhanced
chemiluminescence detection system ' PerkinElmer Life and
Analytical Sciences, Boston, MAYP* X X B R LB EIZE
BEKRET  HEHFZEHRET EGFR K B B 1k (tyr
1068)EGFR Z W T R2HEEZS2 M  RTHXEBSEWNHER
HEREY SIS EHGetinfFREDEREZEHA - &
A BB L{LE B Un-Scan-It gel(V5.1, Silk Scientific,
Inc., Orem, UT)r#h X X BR LN EBHERTHE -

WM 3E TN 0 AS40 4HRE PR - H1299 4 ARk & CL3 4H
FER9 g RI|M EGFR K B B 1L (Tyr 1068)EGFR " H & 7~ & fif
BT REFELRZ EGFREH MBS -

2.8 2 ME BN Y 18 % EGFR E L B8 2 /& ¢

F F ADP-Glo™ %& & % B 5 B& (ADP-Glo™ Kinase Assay)

K EGFR % B % B B# & A % (EGFR Kinase Enyzme System;
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Promega, Madison, W) IKIBEERH HE FMETEE - ZEH
BENREGREIPHIS ZREZE® A~ 2 mM MnCl: & 2mM
DTT F T - PRELAOT :

(1). F 50 £t M Z ATP/ADP & E 4 > 84 ATP E B =
ADP MR £ &R - W 4 B(A)Fixn > HE ADPHEEE
IETHEE |

(2). T FEHEKMA 96-FL % o

5 @5 (ng)’E1E A& EGFR -~ 0.25 pg/pl B9 (Glu« > Tyrn)%
MYEE KREKER A(BH 40 mM #Y Tris-HCI (pH7.5)
20 mM 8 MgCl: & 0.1 mg/mL #J BSA)MU KEBE S 20 F 100
WEEOMBEMUY 18 KX 5T

(3). E30CTMA SO te MHBJ ATP R FE 15 38 » DL
B &) EGFR & 5 B B8 & FE

(4). EERTIMA ADP-Glo™ R BEI K FE 40 5y 88 » L P
It EGFREHBBKELM R TGN ATP

5). EEZ R TMWNAZEZEBS ¥ B E MR B (Kinase
Detection Reagent)fEF 30 238 > LT ADP & ATP #y &
#IER

(6). BL IVIS % %k (Xenogen IVIS Spectrum, Caliper Life
Sciences) & ¥ E 5 (Modulus Single Tube, Turner Biosystems,
Inc., Sunnyvale, CA)BRE Kk 21t ADP Bt & ATP B FT & &
ZEN O GEHALEBEEHBATEXSKRYWEE R E T AT
EEZ ADP2E EOHBEETEEZAREAKETIA
=, -
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(ADP-Z 4 2 ADP) (nmol)/K FEBS (5 8)*%E 8
B§ 2 & B (mg) °

W 4EB) (ORMDAF~ > HERE R 20 E 100
nMZEUY 18U EPRER  HBEXAREHTE A
A HEBHY EGFREH MR E£/F % (L. nmol/4r & /mg T
FH)K EGFREAOEBEHMUPRTE > L0 nM ZEUY
BHRUHESREERZEARBRTESTEER 100%)4 238
REYREREZLAMETRENES - 54 BLIVIS &
MEAEOY 18 UKD IC50 43 50 & 130.1 nM K 56.3
nMG LS B Y 18 HILHE P IC50 53 31 K 125.9
nM & 55.4 nM -

). HABECUY 18 & EGFREL BB 2 E —

BL KinaseProfiler'™” Mg # 3 B (Merck Millipore,
Billerica, MA)ETTH LY 8 HEOHBE—MH 2R &
B &% B8 ’E 14 P 88 {8 (kinase activity remaining values & f& &%
KAR EVZBEGRBEZEOIRB I EEHEA&MEM - KAR &
B SORRTRMAE S02ZE0 RBEHREZBER 10u M-

MR AP~ R4 EOUY 18 KU wmPHH K EGFR EH
ez A BB

113247 64




201609672

%= 4 - L KinaseProfiler™ B RAEBE R E MUY 18 & 3 H
SHARBELS MEBHNE — 4

Ywmy B
) KAR 18 9

EORE £z (=1 KAR &
REEREAFZHE

EGFR -10 -2
(epidermal growth factor receptor)
TR B -1

CHEK1 63 69
(checkpoint kinase-1)
MAP/HUE SR MR EE G HES 2

MARK?2 86 84
(PAR-1Ba)
MAPK & 81 & 5 ¥ E§ 2

MKNK?2 9 85
(MAPK-interacting kinase-2)
B E 5 s 2

CSNK2A1 92 76
(casein kinase-2)
R HREELEEDHEE 14

MAPK14 20 87
(stress-activated protein kinase-2a)
GER/IEEREEQMEE 10

STK10 19 43
(lymphocyte-oriented kinase)
BEDGHABERERFZHE 1

FGFRI1 27 82
(fibroblast growth factor receptor-1)
RET REERZEY

RET 30 98

113247

(product of ret proto-oncogene)
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MEIRE O ES

LCK 9 89
(lIymphocyte kinase)
% B & B8 S EE

SYK 84 87

(splenic tyrosine kinase)
LIM ZR{r & B8 1
LIMK1 (LIM motif-containing protein 76 82

kinase-1)

BHE 5 B 185 ¥MEABETHEBRATCHRRR
NOH b FE

AEROMNEZELY 18 REGEDSISEMEHABRN
WEACTHWEXRAEFERRE BEEOY 188 UKD H
RlEMBABACETEARENRE -

¥ HERBZAY V-8 { ® % (Annexin-propidium
iodise(BA T & 78 P A sk JI & L E UL ¥ 18 = X & 75 Fr 51
HZHABATEE  NMBHEHZFM > Annexin V-PI &
¢ % 48 (BioVision, Mountain View, CA)f& i I Il 2 b &
2% % 2 8 8 B (fluorescein isocyanate » & f8 FITC)# & >~
Annexin V ; PIE B Z 4B - &% M & /R Annexin V'/PI' K
Annexin V'/PI'®E » GO MR R EHABRATCZEH KRB H -
B AS49 AR 710 E EEER 60 mm FE M+
16 & 20 /NBE < Sy BILL O 2 40 uM Z B9 18 B X 5 75 iR
B 4/N051% > DAPBS EMex 4R - ZMMEGKBEEAQL Y
EER 1500rpmBEL S BWE - KB REREBEXT
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BL 500 41 Z Annexin V-PIER AR (EHA 5 ¢ 1 Z Annexin
V-FITCK 5 vl Z PIRPBSH)IEEZMAE S7E - KT
B e Wl RE Kz HEBEBZREE RS @K
(Becton-Dickinson, San Jose, CA)BIR - &% » B HAA
Bt 88 (FACS Calibur, BD Biosciences, Heidelberg, Germany)
3 B > A7 8% 4% b > 35 B8 CellQuest ¥k #8 (BD Biosciences) H &
/N 10,000 (B 48 B £ & Annexin V-PIL BBz T 2L -

WESE@AFARE I0E 40 M ZHE MUY 18 KX
W YO R B 1% 0 AS49 Wi BE Bk Z Annexin V'/PI'K V'/PI'4H B &
ENEN RRECEETHBEACHABRKY N BAOF
6 B (A) BYRCOFT= > EUY 1851% 67.9%HI 4 M A T -
¥ EwDPESIF 19.62WARAT - LERET  BUY
18 EHREFERRNRMSI M EARNEREACHERH
W FERER -

B 6 HAlY 18 & fE 4 i &£ & 36 5 0 A 5 4 A &Y
R-G1

AEHAABFLUY 18 BEE4EHSIEMEMAKRET
dEATCTHAMNZERIER  E-FHESEUY 18
HRMEAE Z 4R EHENZE -

(). 8 1 MAEUY B EHABEE RONIE :

B ASAOAIBU IXICHBEEEFEERESE S SR
EZ 60 mmBBOPER 18 /N BL 30 uM ZEUY
18 RN IMPEE 24 /NBF - BY R BE5E% » M PBS BB &
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Mp - WEBRHFEN RPMI-I40 2B REBEER L XE
6 R » B & 2 M 3K 5t (hemocytometer)st H 40 fg & -

WE TEAR B 18 R HDHEAEME AS40 4H
EARERNII BEUY BXRREBRUH S FEREE -

(2). 2R 2: NABEUY SEHmEABRAREH>
-

B ASAOHBHU TICHBEEEEERAE S 2B E
EZO0mmBBEOLSER 16 20/ N> BRI 0ZE 40
WM ZE LY 18 KU IPAE 37C TERE 24 /INBF - YRR
HE®% BEREAEIEN 70%KASAMZBE-20 CTEE
B -BZE L 1S00rpm BEL ST ER BIRBRYE 37 C
TLL 4 pg/mL Z PLBR(EH 1% Triton X-100 & 50 pg/mL
Z RNase)® KR H 30 08 - h T H2HMBEESE > BZH
R 7% R &% JE BE & 49 BE (Becton-Dickinson, San Jose, CA)i
B-RE HFERAABEBEIWZE S LFHEH ModFit LT
BX #& (Ver. 2.0, Becton-Dickinson)H 10,000 {& 4 B 4> #7 & fir
RABAMBR B -

WE 8 BAKRMBLUEE 9 BAWEDAI= > Uy
18 WARBMELE ASAOMMHKS G1-S kK G2/IM AN EH & >
B AN E # 0 AS49 AR R -G1 #1284 (sub-G1) > B
FELL 40 M Z BB Y 18 EHE %R » AS49 #IBE#k 2 K -G1
SWEAZE 66.7% AU 40 pM 2 U P EREESE > i
B AS49 G HEHK Z Gl B 1 605BIEF T 76.1% « I & £
T B 18 WARKE AS49 P AR AU AE R AV 4H IR B
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> X-Gl W oHEMGERTIEEETHARABCHARK
on o JFENEUY 18 G{E(E AS4O Itk ETHM A TIM
MElEER BERRBUWPEE -

B 7 5y BREMBUEM P ACERDRE 3 27&E L
K. PARP #9 1] &I

AEREE—FHUABELY 18 THERBFLMBEHAR S
ZHATEBBE 3(caspase ) RIEE L HE ADP M BE S
(poly ADP ribose polymerase * &G PARP)Z UJ &l » M & X
HfimAaT -

B ASAOHFERR L 110 EEEEN 60mm A %
ERBEZEBRNER I6E 20/ - BESF M 0ZE 40
bM 2O I8 RUBBE TCTEEMAMME 24 NEF - B
EYERER UERA 4RI T EETESEENNL
EFRAREVNRBETEAREESWN ATHIXEAENY
FREREY  BIHECAREREOBEREZEHA

ME 10BEA)FTxA» ML 10E 40 pM Z MY 18 & &
AEEMSIE AS4) Ik I AT ELDR 3 BREL
B8 S BHOUY 1855 PARPES ZVIEIRE - A
NEPAEKREXRATCELDRN 3 Kk PARPHEERE - 15
I0BEB)ROFF = By 1S EEMEMBFLEATE
5B 3A{EE PARPELE Z V& - &R AS49 4HRE # B
T HEBERE AS4) AR UNRPEREE  UHREE
HEFELHEBACEADR 3 X PARPERE 2 -

o

113247 69



201609672

BHEA 8 B 18I MEARPEFENELERE
S

AFHANABEOY 18 EHMFMEABE ST ZEFE
NWERNIKEDEXRRMSIBHABAT -

B ASAOM ML IxICHEEEEEN 60mm 25 5%
EEBEZEBEMBRE ICE 20/NF - FEZFHU 0ZE 40
bMZE U I8 R FEDE 37T CTEREBEMAM 24 /NEF - B
ZEYRER O DLERG 4AFMBRRZIAEZETEOERZNL
EHRRENRETETEREZSN hTHEIELDEDNY
FRENBY BRI ECFAELEREZGAE -

SHh o B AS4O HBE BRI 2x10° M EEEER 60 mm
SHEREBBEIERMER 16 F 20 /NEF - FZE 5 FI M
02 40 pM ZEUY 18 RN D EEHMAM 24 NBF - A BE
Y E % » Fl B ZR RNA MiniPrep™ (Zymo Research, Irvine,
CA) IkIREREZFFM > HHEZ RNA &ML - I 2L S KA
& 5t (spectrophotometry) & RNA 2B E - ¥ > #dh &
oligo (dT)i2-1s5] F (Invitrogen)Z SuperScriptTM 111 7 & % B
& B cDNA - Ll GAPDH fER W ZEHl mi R K & K & & &
& » DNA #4 7 38 # (Mastercycler gradient, Hamburg, Germany)
ETRESG TS ESEKE RT-PCR 4 F DNA 2 15 18 1%
(Mastercycler gradient, Hamburg, Germany)# 1T * &% K [E &
Flanz SAron > EFMERZSIFHOR 6 i » K E K
GO T LM CKRE2OEBETVHENE BRE 4TKR
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JE 30 ~ 56CRRFE30F - 712CKFE 40 % » 1T 30 @
BR &L T2CRESTEUETEE - 2% RT-PCR
EWLL 1.2%3 A5 ¥E 5 BB (agarose gel) & Wk & B > 6 #E (TR (&
ZEEFB% DL UV E KL (transillumination) 8 28 » & & M
DH27-S3 8 # (Medclub, Taoyuan, Taiwan)¥a B E % -

RTEE—SHIEUY 18 MG E£FEWEKMME
BUHEE  KBEMHEZEFM - £H Lipofectamine™ 2000
(Invitrogen)# pCT-GFP2 K pCT-GFP-sur8 Fi P84 > 2%
pCT-GFP-sur8 BEH B (FEBERBAEFE X)) I MU
pCT-GFP2 W A ZH A (EBERR & B F X E O (green
fluorescent protein > E§f8 GFP)) - # AS549 4Rk LA 2x10°
WHEEEEEN Omm BEMBE 16 F 20 /N6 - FFE
BL 20 pg B9 pCT-GFP-sur8 = pCT-GFP2 M A ZE K H K EF
ERGBEERODFNEREED ) LEK 37 CTH CO: 5
B A 1T 4l BE 8 4 (transfection)8 /NBF - 2 %% BIIAE
BEEH 20% FBS 2B B AR 24 /NBF - REL% > 77
RIBERD 2REREM 4ZHTEETHREESEERNARSA
FHEEESN -

113247 71
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xX 5 RT-PCR Z R FE & Bl

\mE R

i B 4 1H 35l & 7

58S B R i R RNA R 8 # & B¢ |Invitrogen

(SuperScript® III |cDNA

Reverse

Transcriptase)

PREREEEER KEBHRBEEREMFES |Iovitrogen
& E R

oligo (dT) 12-18 Bl mRNA HJ poly(A) Invitrogen

51+ B 5 Kbkt

DNAZGCEHEZRZ |BLELEZSXEEKEKRD |Promega

(DNA polymerase) |F &

dNTP Pt DNA H 8 E R Promega

IXREEEEZK DNAEECHMEEKRESR |Promega

113247
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x 6 PCRFAERZ3IF

5lF&78 51F FF 51

A FEIEMRSIF |5-GGCATGGGTGCCCCGACGTTG-3’

EFERESIF |5-CAGAGGCCTCAATCCATGGCA-3

GAPDH EE5[F |5-CGGAGTCAACGGATTTGGTCGTAT-3’

GAPDH K [ 5|F |5’-AGCCTTCTCCATGGTGGTGAAGAC-3’

WHE INLEAZEDAFRA LEUY 18 EE AS49 41A
R HAEFZEZERRBHBE®MBHNG > BEHGEEMUY 18
REREZEMNMMETRZES  MURDPLREZ K
BAEAGFRERZERRE W4 BUY 18 R EH D HEE
HAEFRZIEOERE BERERT BEUYW 185 EEH#
MEEFRZERRER > WER A4 @R AT > BRRE
BUHDEE -

W 12 B (AT~ » & pCT-GFP-sur8 &5 8 8 4+ /Y AS549
MEEE TN A Y GFPRAFEZR ENBENI & F
#-GFP Rt & B 5 E (43.5 kDa) » jf #% &l 45 (pCT-GFP2 #H, &)
Rl {2 =3 GFP(27 kDa) ' B4 ASAO A B EENAERF
#1% 16.5 kDa- W05 12 B (B)Fi~ » | B pCT-GFP-sur8 &
AeE AS4O I BAERBAEGFZGE MK UEBZEE
R HEZ pCT-GFP-sur8 B I H E Y 18 Fr5l &K
MEAT  HEBREH L pCT-GFP2 FEHE - KEER
OB SEEGEENGNAETEMSIEMEEEET
MEEAT -
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THE G O MY 18 MG BB B R

AHFEHREMUY 18 TRNERTNH B RS
B AR 4 MR W RE B W K - B BioLASCO
(BioLASCO., Ltd., Taipei, Taiwan) & =
BALB/cAnN.Cg-Foxnlnu/CriNarl /NB(Z BB K ZDNER) %
BT 2 ENBEIEES 2x10°2 AS49 41 FE Bl R T &
FABSNBZERET - BEY ASOUBEERER 10 X%
o RBERSEE 4 XK T ES 100 pl E Kb (G & 4
NEN 0 me/kg ZEUY ISEHRENE)=R-FHHE
+ R (digital caliper)' @ 4 RHAEZERB K/ > XU TIA
RHBEZ  (BE)X(EE)*0.5 ¥/ NEHELNEER
GYEREEE LR LS AN IRBERS 4 2 FEET
7 5 BB S

ME 13 BARBFHF R EEHEMUY 18 28R
BRADESHBZEHER N 252 HEES 4R
EABMEL 6 RNBEZER LY ANE 406.52 mm’
EEELY 18 WEBZEEFEYA/MS 118.19 mm’ -
Sho RS 3B(OFIR EXHELUY 82 NE > ZEE
P AFENEORBERZHERIO—F - LERR
oMY BUBEMNMETEE RENERBBEAE
fiti 85 40 B E /N B, of B BE R B S K
€ AP

ﬁﬁg o
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113247

H iR B A B

—BAMELEDREE
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N7 O\/\/N\)

k\N

OCH, (D

HPY mRLEFTZEBE UEKRBBIEEHSR
B C-CoftBEFFERBEZEZL—F -
MEHEFEFNERSE | HAAZEEYREE g om
B 2LAK Rk Ci-Cos b2 & -
WMEBEFEMNERSE | FREZECEURE®E - GHLU
REmdARn@ERAT  UNFE@RNE R -
WMEFENEBS 3 FFREZEENREE  ZEA
AEEHMEARE EBEHEKERBEREARASA
REHZEDL—F -
NEFEMNBES | ERRZEEHWREE - HHLU
MHARKRERBEFEORBZESE -
—ERBRUERY HESUHFEFNEESE | HFL
ZILEMHHEBRBELIEZZHA -
MEBFENEESE 6 FRREBEMEARY - B URE
EFEMAENERAT UM ZdRNER -
WMEFEFMNEESE 6 FRARZ2BEEARY b
EdRGEERMEAR EBEABEREKREAR
FTEARBHEEZEDL—F -
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9. " EREONHFENRESE 6 BB HERYWN
A HEARHREEEEEZEY -

10 MEFENEEE I HAEZHR  Ed > ZEEHK
REHME EBERBEREMERBHEHZEZES —F -
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HEA7 % -GFP
(43.5KD)
417 % -GFP
(43.5KD)
e

GFP(27KD)
(16.5KD)

AlEh & H

8117 5% NTOE +
B8] INS-J40-1.0d

N

AANNANNNNNN

gMs-d4D-1.0d

m.f@é% WO +
§iMmETddD-10d
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