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MBS RARXHF[3 4-dN-FEF BRI KB B ITEYIR
ARREEYES

BB R RARL* PR R W AR A RAR

CRrEf R 5T B EARFE 830046)

EIRZ Z e LT

WE R _TEEN N-FIEARR, S R 1) S bl S B, FEAE SRR — S BRAE N B 8 728 k5, SR T 15
AR WL SCHRIRIE ) 2-FF3-3-(1',2"- —-0- 3R W 23k T4 £ 3h)-5-5 %5 -3a,6a- —4(-4,6- —E VR I K IE[3",4'-d) 7 HEmME DY 44
R E AT 4a~4o. 1LY da~4do Z5HILEHZ 'H NMR, IR FTCEDHTHRIE, AT T 118 25 00s MEask, K
WA TR T A FRREE PR GTIRAEPE R e i ia k. AR AMUR S TR IO R B, MR RIREE) 20 pg/mL B,
B2 T 4h TCIEHEAN, HALAAt 5 24 IR FERE Cdc25B (MM N =97.55%. IEAt, TRoh A4 HudL R 5s
PERIG LB, SRR IRIE N 20 pg/mL N, FRALEY) 4a~4d0 X AL FIHUR CD45 & A R IR BEREE A HoAT RIF
FOAMRE A, HAMHI %Rl 68.41%~93.38%. fEMAEA L, ¥IBIHE T SRR,

REE  N-FIL R RER S BRIR ;SR RS

Synthesis and Bioactivity of Novel Dioxy-pyrrolino[3',4'-d]-
N-methylisoxazolinium-tetrachloroferrate Derivatives

Turmuhammad, Ali Mukhtar, Imerhasan™ Aynur, Hudabergen

(College of Chemistry and Chemical Engineering, Xinjiang University, Urumqi 830046)

Abstract  Fifteen novel 2-methyl-3-(1',2'-O-cyclohexylidendioxyethyl)-5-aryl-3a,6a-dihydro-4,6-dioxopyrrolino[3',4'-d]-
isoxazolinium-tetrachloroferrate derivatives 4a~4o0 were synthesized by N-methylation of the corresponding isoxazoline us-
ing dimethyl sulfate as a methylating reagent and ferric(IIl)-chloride as anion exchange reagent in hydrochloric acid. The
structures of the target compounds 4a~4o were characterized by 'H NMR, IR spectra and elemental analysis. The preliminary
in vitro bioassay on the compounds showed that most compounds possess anti-cancer activity and the Leukocyte common
antigen activity at some extent. At the test concentration of 20 ug/mL, all compounds showed inhibition activity of =97.55%
against Cdc25B (cell division cycle 25B) phosphatase except for compound 4h, and inhibition activity of 68.41%~93.38%
against leukocyte common antigen (LCK) CD45 protein tyrosine phosphatase A, respectively. Preliminary discussion was
carried out on the structure-activity relationship of the target compounds.

Keyword N-methylisoxazolinium-tetrachloroferrate; synthesis; bioactivity
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SerE F (P45 L. 1955 4F Blatt 1 Gross 25U % — F g
BN B, 78RR DL = SR AE DT A #k
WA, G T AFE REEMAE N 1 a-C=N 8T
BRI A ). 1973 4F Belly 25054138 7 LA R — F R4
by PR, o U SR A by B 8 1 A il ) 11 S e
Wk ER (192 B B S (CH,),SOL(i e — FEE)C 8, CH,I(t
FE)1. (CH3);OBFE (= P K420 545 DU JsURI R )10 161

(C,H;s);OBF (= ZFE4 85 VU S5UHI R 745 37 70 fy e Ak
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TRFE L N 2T N-HE S e B ek b 1 & -, e
22U AR, N-FEE S RERsmk R st T KRR,
HAEA P B ZITT R KA TR AIE 7R H ok
Iz N AT . A TR 3-(1,2-Z-0-F T Ak
A OHE)-5-95 K 3a,6a- - F-4,6- SAAE LK IF[3,4'-d)
SEREREIBRAT A4 3a~30 S HESCHR[18], 7 — LHLMI1E
T, PLoa-SAR-12-T-0- 30 3 AR L S R R
(ARG A (AR A, IN-T s TG SR Tk P Ji o S Al Rl A,
I 13- AR IR N R R N R AR . D AR A T R
1bE9 3e, 3h, 3j, 31 X PU 25 P HE ri—40 i 73 24 1A
WEFRIERE Cdc25A (Cell division cycle 25A phosphatase)
HA RUFMAHIETE, SRR 20 pg/mL I, th&
Y 3e, 3h, 3j, 31 X Cdc25A BEERHEEHE IR 2 5 A
60.6%, 58.6%, 50.4%, 98.4%. T ATHFFTIESE, Cdc25A fiff
PR BRI 2 N AR5 1) = Fh AN A F1(Cde25A, Cde25B Fil
Cdc25C BEFRBERGEE 2R 2 —, eS8 I 2 R o R 1
Tt 2 I 13 4 T R — SRR e Mk R . AT I 22 A i
MR R ERIE, I AL RWRr s AL
il % —, JEA AP 29 S, X A AERE R 4N
JAZEL AERHERE . o FESR AR A TUEHR). a1 e,
31, 3n X JORE PR B G g2 T 008 v A V08T R 25 4 4y 1
B——A g M [Pt (Leukocyte common antigen,
LCA) CD45 AR AR EIRET A HAT R AF g,
MRE SR EE N 20 pmol/mL i, 1L 3e, 31, 3n X CD45
EAMRARBEIREE A A2 D50 57.7%, 74.4%,
77.3%. CDA45 43 1 /25— M A I SR 1) 2 AR T B
P& A MR IREE A (receptor protein tyrosine phosphatase
alpha, RPTPA), /& Ao LRSI, 1 4E JFid il 41 2R 41
MTEFIA, JF H e L FAEITA A B A 4l R 44 %
AR 5T CDAS I I D I RS ) 36T R
THHT-BL. SREMeIbR AR, S g AR 2 A A 55 1

.

PERT N-SRAZE, 2 5 m ) ORI s B AE A N-FE
BE SR WERRIRR AR, LT IX A U TG I S W nep o BT e IR
(RIVEAE IR S N PR RN 2 R A PRI e, A AR AR —
BEE D N-FRREAGAT, 5 AH R e s Memb s N2, A £
1 DA = S 0 B B A8 300, A5 BT AR DL Sk
OB 15 A4S 2-F3E-3-(1",2--0-FF W U 51 4 56)-5-
75 H-3a,6a- —F-4,6- —FAACE AL I[3,4'-d] S HE s U
AR AT AW, Ak alith, AN EY)
4a~4o, HE5HZ "TH NMR, IR FICE ML, F5
WEY) 4a~do AT T YIS LWTENETGIE. WP ARSMIT
JTE PRI R B, SRR 20 pg/mL W), BRT 4h
TEHEVESS, HARLGRT Cde25B TR il K130 ) % =
97.55%. WAk, WD PR AN (40 3 [E R T PR A K
W, MFETIRE N 20 pg/mL i, 1b&4) 4a~40 X} CD45
AW IR A 2R 68.41%~93.38%. 1L
&Yy da~40 5 EEZE L Scheme 1.

1 ZER51HE

A

G WEPBR R b, S R Mk R AT A 59 R P AT -
SERENE, B SRR AT R N A B V-
Wgeph i, LTS O VR AR SRR P T 9
T 0 ORI 2 FE I AE B D RE, A T3R5 v i IE N-
FH 5 e I el 6 () [ 44, FRATTN Blatt RONWHEAT T2k
HEOL IFLL(CH;),S04 1 4 Bl 24 FERE MR IR 1) N-FR 564k
WA, AR N-FE L S bk RO R 2h, 7ESh R H]
BH 25128 ik ) FeClye6H,0 AbHE, Zefvly N-FIHE S
WEE U SA R BT A2 da~4do IS5 IR, N 45
RWoR, T AT s ZR I s ek R v, iy U R
IS, AR Ry, D R B A AN R B T P S Ak
W, PP p-CH3>0-CH;>m-CH;. 753 L% NO,,

1.1

0]
° C'\HC)\/ R R3 R'" R®
HO™ R2 (1) (CH3)2S04 R2
| N R! 2 o CHCl3, 100 ~ 102 C 0
N
Y g2 R EtsN N OQ (2) HCI, FeCl, o
1 1 10) ) o) O A (0]
a~te O-N O-N_ Fecy;
3a~3o 4a~ 4o
Compd. a b c d e f g h i j k | m n o
R' H CHs; OCH,3 Cl Br F H CO.H H H H NO, H H H
R? H H H H H H Br H CH;  NO, H H C H  CONH
R® H H H H H H H H H H CHs H H CI H
Scheme 1
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CO,H A5 HL 255 P 119 e TR e e 5 8 S e 5 A
Lb, LA ARIMEARIRAR, XIE HT NO,, COH S5 [ 14k
PSP EOEEA Y T E I, T BRAR T k. 3k
P R R /N A, 45 52 W Js2 2 IS [R) R = 2R i p-COOH,
P-NO, SR K1 FE [ 1) S ma ek ¥y N-F B4k, BT
SN AR (2 00k 52 A 50 hyy PSR, Semmg
BRI e R PARBR R PRI AR P 2 e K, R T =i o 5 4l
1k.
1.2 KIEEWES

L Ak W 1 45 R MR B L 0 B o i, 48 'H
NMR %1, 1b&4) 4a~40 15 6 4.21~6.88 F14.01~6.11
Ab IR T HH Sk 6a-H F1 3a-H (KA B ARE A i A
WU, BB N 5.6~12.0 Al 4.6~12.0 Hz 2
(i), 7E 5 6.98~8.37 &b L7 BRI e, 54 4h F1
4o FRHET I IS BIFE 0 10.78 A1 10.81 Ak
B, £ 03.37~3.39 A HIHLNCH; A Mg, 1
TR ERIEWIAAAE, A 4h R 4o T NCH; AT
WA 6 3.52~3.58 &b B {H 2y FrhaiiAs X, COH
SRR SR HL IR O SR, RSP S IR Rk 6a-H
M E L da FETRIRIAE, Bl 6 0.55~2.13,
3a-H WA B mints, Baalh 6 0.02~2.01, 475
W EIER NO, B PANE LA M B B M m 35 8 3.
76 IR 3%, 1b&4) 4a~40 1 O—N B 45 1E RIS UG 43
B ILAE 651~721 F11369~1399 cm ™', Ar—O—C (1)
FRAEMR I HUERAE 1033~1303 em™ ', ZEFRH 2205 0k
W HILAE 1446~1499 em ™', vo_ o IOWRSCIG HY B0 7F
1604 ~1633 cm ', WEREM ve-o FIAH 43R 3 H L LE
1711~1730 ecm ™', 25 &AW & HILAE 3010~3160
em ', PR W A HBILAE 2817 ~2964 em ! Yzl
W. A& 4h Fi do FRIE PR IE IR S8 RS0 3 3 £ 3343
13445 cm ™
1.3 LEHRFAE

IV K T B R TA 32 0 3205 41 1 4 284 ) 30 1 e T
B Cdc25B b &ifydl, LI GST (Glutathione S-trans-
ferase 7+t H KSR IE AL I Ml & B OB AE 0 T 13,
4l B 241 )5 4 GSH (reduced glutathione, GSH-It J5i U 43
EH IR SE R Alifk, SRASEE GST fliG i Cde25B &
F. RO A DO HERE OMFP (o-methyl
fluorescence phosphate) YL EEAN A4k &4 %) 520 Wl 11 3% 1
(P45l OMFP ZKfir=#2l A9 % OMF (o-methyl
fluorescence) 7t 485 nm WU YGIHUR 5 T i KN
530 nm (W RIETI R 58615 S, AU SR )3 M AR 1k
AP LT P I % 3% Bq. 1 TFEL

T ST S A R B P BRI ] S I S R )
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RPN O.D/min), PABCACKBE IR, )5 K4
Eq. 1 VSR itonk B R PR 40 % (Inhibition/%).

VDMSO ~ VSample

Inhibition = X100% (1)

VDMSO

HorP vgumpie BARIMMZLLIIVIEE, vouso #78 DMSO £
(RPAS I 2 40 W1 I8 2, W12 0 1B e B 1R 2l A & 0k s
M 20 pg/mL, WHE 3 ANEAL. YELTREMEIRE K TS T
50% [T it 4k 22300 5 I 1Cs0 {H.

1Cso {EL (B PEREINE] S0% T 254 3k 1 ) 2 4 i %
(Inhibition/%) X 1 & 55 I 0 X 383 Eq. 2 #HTE
L PEPLE SRR, Eq. 2 2 A0 Hill 25

Top — Bottom
1+ 10(1g ICso—X)h

Inhibition = Bottom +

2

M TI%iER CD45 (D1D2)JE M KA B & 4L
FIRFFAANAT I, S0 A 1A Ry o) i R 1
"/ (p-nitrophenyl phosphate, pNPP), > i i W i v
(Absorbance){t: 96 L7 B 1 R Al FLAR RS I B 2. S
W) pNPP £ CD45 JKfi# 15 1% 79 pNP 7 405 nm b
BRI, T8 3 A FLASAS I 2 500 405 nm A Y i
SV IR AL, S Ak B T B M TSR, 4 Bq. 1
TSR bR S P 1 4101 %2 (inhibition), 1] 0 126 16 £
R2lifl & EE R 20 pg/mL.

1.4 SEYNEHERBEXR

[ B2y IRk o6t &) 4a~do 43 AT T4k
Ak Cde25B i R B BRI v ME I B F1 CD45S 2R I R 2 1R
WERRIG A FHIEPER L. WA Wk 1.

M1 LG H, IEREREI(NaVO,) & & B R
PR IR B MBI, CLE R BH PR, 2 Bl AT
TH AW 4a~40 X} Cdc25B WM BEHFEAT CD45 2 112
PR IR A VETEAHRRRLG. R IR EE Y 20 pg/mL I,
BEIHIE M) 15 MEAYIH, BRI6EY) 4h X Cde25B TR
Pt % 2 () A HARAIR AR, HR b &%) Cde25B i
PR TG T P P4 23k =97.55%. (L&) 4a~do %)
CD45 E MR IRRE A WETEA — & 3mHIE i,
HAMHIE N 68.41%~93.38%. MWL ARSI AT
JENRE M B G M T AR 45 R, I k&)
da~do 1, 77 [F]—/NMRGRI LT PERE TN CL, 7ERIA T
ANFIRL B, A3 HARET A% Cde25B TR I B % 14
Al CD45 T AR IRGEIREE A FEYERIHIE KT
Fs T EUARET A 0 TR — AN e i I v - ik [
CO,H 8 NO, 7E R R AN [ BB, AR AR AT AE AT
Cdc25B H1 CD45 [l FH (FF) K T A A RAT 47,
FLHXH. COH BUAR AT M) Cde25B B FR Fa I
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#1 1b&Y) 4a~40 Xt Cdc25B H CD45 I Z(%)”

Table 1 Inhibition rate (%) of target compounds 4a~4o against Cdc25B phosphatase and CD45

Compd. Mean =+ SD Compd. Mean=+SD
Cdc25B CD45 Cdc25B CD45
4a 99.1610.31 69.191+0.88 4i 97.6910.24 79.36+0.28
4b 99.16+0.37 88.99+0.92 4j 99.54+0.04 93.38+0.21
4c 97.55+0.28 79.92+0.38 4k 100.18£0.52 91.04+0.91
4d 100.08£0.16 89.224+0.24 41 98.88+0.11 89.39+0.34
4e 100.01£0.27 88.57+0.22 4m 97.84+0.07 75.62+0.14
4f 98.51+0.24 80.26+1.41 4n 99.10+0.28 91.44+0.45
4g 99.89+0.03 77.4910.01 40 97.67£0.09 84.661+1.26
4h 17.54+6.05 68.41+0.18

“ Mean F7n ZALIMKT-MH, SD KR AL MbRiEm 22, PR B 0 IEIR I (Na; VO,), St

L ICso (umol/mL)7351 43 (1.86£0.15)F1(20.88 +1.41). {4

4a~40 I Cdc25B MERRERAE A CD45 B H M Z BRI FREE A FUIRIZH4H 20 pg/mL.

AIHIAE AR, [F—AN oAl v 1) 36 T an CHs 70K
INIASRIRL B, (R HUARAT AR Cde25B Fil CD45
IAIHE TR T-48 X AT 2B, BAs &4 4a~
40 FFUEME S 3a~30 71X Cdc25B Tl R Bg i G 1k
FI CD45 2 RS Z BRI A VIR, ke
WREN 20 pg/mL B, {59 4a~4o X} CD45 B FIFK R
TRIETRIG A 35 Pk 0RO K T4 &4 3a~3o;
4 4h Ab, JLARAEWINE Cde25B R I I B 3 s %
FEE K TG 3a~30. XL T RREMIR () N
VR AR S, — 7 T R E PR ER IR H -8 B R B, IE
LT 0 8, AR T T RRE M R4 i, S — T
WK & 23 7 1 LA 0 S5 9 8 ) 1 i H A P g T
AT, AR T FrEMkER /> 75 Cde25B il
TR BERG AT CDA4S i [ 1% 22 IR 1ol IR iy 1 &5 Ay 8 R 1 1.

2 WA
21 UE5IKF

i RO X-6 R % A0 O E A Gl B T R AR
IF); BRUKER EQUINOX55 R4 (KBr [k F);
Varian Inova-400 %Y 4% i JL 4% 1% { (TMS I N #x,
DMSO-ds J¥%5); Perkin-Elmer 2400CHN 5204t
1. TLC: )2 T B T A=kl GF254
h10.5% CMC Bifil, wTREALIE R EEEN, 75450

RS, FEEMRERE 100~200 H, EIFF V(& H
) L V(R EE)=8:2. 3-(I'2- -O-H W H o
H)-5-95%-3a,6a- —F-4,6- SAARE I K IF[314'-d) STIE
IERbAT 2B 3a~30 S SCHR[18, 21, 22107 VL4 N-J5
FE TSR R AT AW 1a~10 S SCHR[23] 77 Wk & R
1% — PRI FH AT S A AR, L) B RIS o TS A bt
ai,
22 2-BE-3-1'2-Z-O-RTEE_FH)5-FH-
3a,6a-—5-4,6- —ENRBLRTEF[3 4 -0 FIEM IS 1L
SRERER T da—~40 HIA R

76 50 mL [F L+ INA 3.39 mmol 3-(1',2--O-
PP O AR 2 HE)-5-5 K -3a,6a- A -4,6- EAR AL
JRIF[3',4'-d) SEREME 3a~30 Al 8.48 mmol (2.5 equiv. )R
—Hfig, #RJ5HN2~5 mL ¥ CHCl;, {E#FE 100~102 C
ZE R W 48~52 h. JH TLCEIFHI N V(5
Bi): V(HIE)=17: 3]”*0””&5\” BN SE R S, A BR
CHCL J&i, %N 1 molsL™" HCI (6~12 equiv.)H! 5.09
mmol FeCly*6H,0 (1.5 equiv.). # &R, #2KE, i
T, H H,0 &5k, g, H/KPEIEDHugm b, 1
A2 [ A fH 7 W AR JZ BT [Si0,, 50 em X1 em,
V(CH,Cl,) : M(CH;0H)=9 : 1 5k 8 : 2]4litk, Wt R=
0.60~0.65 Ui sr, W4, 13464654 4a~4o. Hirft
A%Hﬁ%@r@ﬁ&/fﬁz WK L2 2RISR 3.

R2 HLEY) 4a~4do0 IYHH S TR Bl

Table 2 Physical constants and elemental analysis of compounds 4a~40

Elemental analysis, calcd. (found)

Compd. Formula Colour form m.p./'C Yield/%
C H N
4a C,0H3N,05FeCly Mertfifs 222~223 52 42.04 (42.21) 419 (4.07)  4.97(4.92)
4b C,1H,5N,05FeCly PrREBEE A 292~294 66 42.85 (43.26) 451(4.32)  4.67 (4.80)
4c C,1H,sN,0¢FeCly Erertafilfk  272~273 59 43.08 (42.10) 4.60 (4.21)  4.80 (4.68)
4d C,0H,;,N,05FeCls Erertafilfk  213~214 40 40.27 (39.80) 433 (3.67) 5.06 (4.64)
4e C;0H3,N,05BrFeCl, Frertafilfk 233~234 56 37.32 (37.07) 3.18(3.42)  4.56 (4.32)
4f CyoH,N,05FFeCl, kel ik 204~205 44 39.97 (40.92) 3.42(3.78)  4.89 (4.77)
4g C,oH»,N,0sBrFeCl, kel tafilfk 222~224 54 37.09 (37.07) 3.30(3.42)  4.41(4.32)
4h C,Hx;N,0,FeCl, Jisp g SN RN 304~305 41 41.06 (41.14) 3.23 (3.78) 4.86 (4.57)
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Compd. Formula Colour form m.p./C Yield/% Elemental analysis, calcd. (found)
4i C,pHpsN,0sFeCly FRBE A 306~307 52 43.07 (43.26) 4.65(4.32)  4.82(4.80)
4j C,H2,N;0,FeCly EEOE A 308~309 51 39.47 (39.12) 3.55(3.61)  6.66 (6.84)
4k Cy1HysN,OsFeCl, EBAREA  304~305 51 42.97 (43.26) 4779 (432)  4.99 (4.80)
41 CyoH»,N;0,FeCl, SRR 264~265 54 40.07 (39.12) 4.63 (3.61) 7.09 (6.84)
4m C,oH2,N,05FeCls RA A 239~241 46 39.75 (39.80) 3.66 (3.67)  4.82 (4.64)
4n C,oH2,N,05FeCls FRAAE A 207~208 44 39.29 (39.80) 378 (3.67)  4.47 (4.64)
40 C,;H,;N,0,FeCly PRI 308~310 34 41.18 (41.14) 371 (3.78)  4.72(4.57)
X3 Histba? 4a~4o MBEHR
Table 3 Spectral data of compounds 4a~4o
Compd. 'H NMR (DMSO-dg, 400 MHz) & IR (KBr) v/iem™'
7.697=6.98 (m, SH, ArH), 4.55 (d, /o3, =8.2.0 Hz, 1H, 6a-H), 425 (dd, Jy2u=12.0 Hz, yop= " 5 0 6. 2925, 2853, 1715,
4a 84 HZ TH 1-H), 401 (d, J306,=8.0 Hz, 1H, 3a-H) 3.74 (dd, Jyg =64 H2, Jyop=T2 Hz, IH, | 0 " (70 (0 o0
2-H,), 3.51 (dd, J2,=3.6 Hz, J3p2,=6.4 Hz, 1H, 2-Hy), 337 (5, 3H, NCHy), 1.96~1.33 [m, 87’ 17 1 074 7’2 . ’
10H, C(CHy)s] ’ ’ ’
7.73~17.27 (m, 4H, ArH), 4.21 (d, Je,3,=6.8 Hz, 1H, 6a-H), 4.10 (dd, J; 2, =4.6 Hz, J;.,,=6.8 3067, 2955, 2926, 2854,
ap 1% TH T-H), 401 (d, Jsu60=6.4 Hz, 1H, 3a-H), 3.81 (dd, J, v =4.6 Hz, J3,2=68 Hz, IH, 1715, 1620, 1597, 1499,
2'-H,), 3.63 (dd, Jy3,1=3.6 Hz, Jyp2,=7.2 Hz, 1H, 2'-H,), 3.37 (s, 3H, NCH;), 1.98~1.23 [m, 1456, 1387, 1203, 1127,
10H, C(CH,)s] 1069, 694
7.75~7.13 (m, 4H, ArH), 4.24 (d, Je,3,=6.4 Hz, 1H, 6a-H), 4.14 (dd, J;.2,=9.2 Hz, J;5,=6.0 3060, 2964, 2930, 2851,
e Hz, TH, I-H), 401 (d, J3,4,=64 Hz, 1H, 3a-H), 3.82 (s, 3H, OCH;), 3.76 (dd, Joo =64 Hz, 1717, 1612, 1515, 1446,
Jyazsy=7.2 Hz, 1H, 2'-H,), 3.69 (dd, Jo,,=5.6 Hz, Jy2,=7.2 Hz, 1H, 2"-H,), 3.38 (s, 3H, 1398, 1276, 1235, 1079,
NCHj,), 1.89~1.26 [m, 10H, C(CH,)s] 923, 665
7.82~7.33 (m, 4H, ArH), 6.25 (d, Jgu3.=12.0 Hz, 1H, 6a-H), 6.16 (dd, J,»,=12.8 Hz, Jy.,=
: . : 3160, 2959, 2871, 1718
4q 08 Hz TH, 1-H), 5.58 (d, Jsy6=112 Hz, 1H, 3a-H), 4.10 (dd, /1 =6.8 Hz, Jy,2,=7.2 Hz, 1633’ 1543’ 1495’ 1399’
1H, 2'-H,), 3.74 (dd, Jy1=6.8 Hz, J2,2,=72 Hz, 1H, 2-Hy), 338 (s, 3H, NCH), 1.96~1.29 - 6’ 1238 1 075 9’23 68 4’
[m, 10H, C(CHy)s] ’ ) » 743,
3100, 2959, 2926, 2852
7.73~7.25 (m, 4H, ArH), 5.52 (m, 1H, 6a-H), 5.40 (dd, J,.,,=4.0 Hz, J;.»,=6.4 Hz, 1H, 1'-H), 1725’ | 607’ 154 1’ | 492’
e 411(d J3060=638 Hz, IH, 3a-H), 3.81 (dd, /g1 =4.0 Hz, Jy,2p=64 Hz, 1H, 2-H,), 3.74 (dd, | 6’ | 397’ | 382’ | 279’
Jyp1=1.2 Hz, Jo3,2,=7.2 Hz, 1H, 2'-H,), 3.38 (s, 3H, NCH3), 1.98~1.20 [m, 10H, C(CH,)s] 1238, 1080, 923, 651
7.89~7.31 (m, 4H, ArH), 5.31 (d, Jou3.=5.6 Hz, 1H, 6a-H), 4.56 (dd, J; »,=13.2 Hz, J;.5,=
: g : 3160, 2959, 2871, 1718
4p 60 Hz IH, 1-H), 4.25 (d, J306, =68 Hz, 1H, 3a-H), 375 (dd, /o,y =6.8 Hz, J242p=72 Hz, 1633’ 1543’ 1495’ 1399’
1H, 2'-H,), 3.68 (dd, Jyp1=5.2 Hz, J2,2,=72 Hz, 1H, 2-Hy), 339 (s, 3H, NCH), 1.98~1.24 - 6’ 1238 1 075 9’23 68 4’
[m, 10H, C(CHy)s] ’ ’ T
7.81~7.33 (m, 4H, ArH), 6.30 (d, Je,3,=8.2 Hz, 1H, 6a-H), 5.73 (dd, J;.2,=10.0 Hz, J;.,,= 3010, 2959, 2850, 1724,
4g 52 Hz IH, I-H), 401 (d, J346,=6.8 Hz, 1H, 3a-H), 3.80 (dd, Jo,=5.2 Hz, Jy,2,=10.0 Hz, 1628, 1526, 1480, 1445,
& 1H, 2H,), 3.74 (dd, Jrs =7.2 Hz, Jysr,=7.2 Hz, 1H, 2'-Hj), 3.38 (s, 3H, NCH;), 1.95~1.18 1385, 1258, 1070, 921, 718,
[m, 10H, C(CH,)s] 655
10.78 (s, 1H, COOH), 8.02~7.84 (m, 4H, ArH), 6.88 (d, Jo,3,=12 Hz, 1H, 6a-H), 6.27 (dd, 3445, 3109, 2946, 2840,
an  Jr2e=1321H7,J1p =14 Hz, 1H, I'-H), 624 (d, J306,= 12 Hz, 1H, 3¢-H), 5.72 (dd, Jy,,y =132 1717, 1614, 1599, 1537,
Hz, Jy,0»=13.2 Hz, 1H, 2-H,), 5.55 (dd, Jyy =13.2 Hz, Jy2,=13.2 Hz, 1H, 2'-H,), 3.52 (s, 1513, 1480, 1387, 1310,
3H, NCHj), 1.95~1.25 [m, 10H, C(CH,)s] 1252, 1108, 697
7.73~7.35 (m, 4H, ArH), 4.45 (d, Jou3.=6.0 Hz, 1H, 6a-H), 4.23 (dd, J; »,=13.6 Hz, J;.5,=
: : § 3090, 2955, 2852, 1717
4i 04 Hz TH, 1-H), 402 (d, Ji6,=6.4 Hz, IH, 3a-H), 381 (s, 3H, OCH;), 3.78 (dd, Jy, 1 =6.4 1621’ 1595’ 1483’ 1453’
Hz, Jy,2=13.6 Hz, 1H, 2-H,), 3.72 (dd, 2, =72 Hz, Jy2,=7.2 Hz, 1H, 2-H), 337 (5, 3H, |- 5’ 1231 1 060 9’22 683’
NCHj,), 1.89~1.24 [m, 10H, C(CH,)s] ’ ’ Ve
380 http://sioc-journal.cn/ © 2012 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2012, 32, 376~381
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7.40~7.18 (m, 4H, ArH), 4.62 (m 1H, 6a-H), 4.46 (dd, J,,,,—12.4 Hz, J,,,=6.4 Hz, 1H, 3100, 2956, 2830, 1722,
4 1'-H), 4.03 (d, J3,6,=6.8 Hz, 1H, 3a-H), 3.79 (dd, J,1=6.4 Hz, Jy,,,=12.4 Hz, 1H, 2'-H,), 1608, 1533, 1491, 1456,
] 3.63 (dd, J24,1-=8.4 Hz, J53,2,=12.4 Hz, 1H, 2'-H,), 3.37 (s, 3H, NCH;), 1.90~1.24 [m, 10H, 1390, 1354, 1230, 1068,
C(CH,)s] 923, 706, 690
7.74~7.25 (m, 4H, ArH), 4.50 (d, J5,c,=6.8 Hz, 1H, 6a-H), 4.22 (dd, J; ,u=10.8 Hz, J; yp=
’ ’ Y 3100, 2928, 2852, 1716
a8 1z UH, 1-H), 4.02 (d 3,0 =6.8 Hz, 1H, 3a-H), 3.75 (dd, Joor=68 Hz Jruy=T2Hz, |\ 1103 1aac. 1387
1H, 2-H,), 3.55 (dd, Jay,1 =76 Hz, Jy2,= 184 Hz, 1H,2-H,), 338 (5, 3H. NCH:), 233 (5, 3H, ) =0 B 200
CH,), 1.86~1.23 [m, 10H, C(CH,)s] Rt aat
8.37~7.18 (m, 4H, ArH), 4.22 (d, J3,6,=6.8 Hz, 1H, 6a-H), 4.16 (dd, J, »,,=7.2 Hz, J,.,,=6.8 3100, 2950, 2817, 1718,
g Hz T U-H), 401 (d 3,6, =6.8 Hz, 1H, 3a-H), 3.73 (dd, Joyy =68 Hz, Joo2y =72 Hz, 1H, 1618, 1526 (m), 1452,
2'-H,), 3.67 (dd, J54,1=6.0 Hz, J54,,,=12.4 Hz, 1H, 2'-H,), 3.39 (s, 3H, NCHj3), 1.96~1.24 [m, 1369, 1353, 1303, 1208,
10H, C(CHy)s] 1041, 925, 691
7.66~7.35 (m, 4H, ArH), 6.27 (d, Js,3,~8.0 Hz, 1H, 6a-H), 5.50 (dd, J,.2,=7.2 Hz, Jy2,=7.2 3090, 2955, 2924, 2853,
4m Hz, 1H, 1'-H), 4.75 (d, J3,6,=12.0 Hz, 1H, 3a-H), 3.97 (dd, J5,1=6.4 Hz, Jy,,,=14.8 Hz, 1H, 1730, 1611, 1590, 1533 ,
2'-H,), 3.74 (dd, Jyp 1 =7.2 Hz, Jo42,=7.4 Hz, 1H, 2'-H), 3.38 (s, 3H, NCH3), 1.73~1.20 [m, 1451, 1383, 1268, 1129,
10H, C(CHy)s] 1069, 921, 653
7.51~7.29 (m, 4H, ArH), 5.42 (d, J¢,3,=6.8 Hz, 1H, 6a-H), 5.10 (dd, J,»,=7.2 Hz, J1/5,=6.8
’ : ; 3100, 2930, 2872, 1714
a1z UHL UHD), 432 (d 300, =84 Hz, 1H, 3a-H), 3.74 (dd, Jou1=68 Hz, Jog 2y =72 Hz, IH, |00 100 100 10
2'-H,), 3.65 (dd, Jyp 1 =6.4 Hz, J>4,5,=~8.4 Hz, 1H, 2'-Hp), 3.37 (s, 3H, NCHj3), 1.70~1.23 [m, 1199’ 1066 ’921 71’7 679 ’
10H, C(CHy)s] ’ ’ ’ ’
10.81 (s, 1H, COOH), 8.16~7.59 (m, 4H, ArH), 6.82 (d, Jeu:a=7.6 Hz, 1H, 6a-H), 6.67 (dd,
’ 3343, 3093, 2925, 1711
40 J]f)zfa:6.4 HZ, Jlr’zrh:6.0 HZ, lH, 1'-H), 6.11 (d, J3a,6a:7~6 HZ, IH, 3a-H), 5.50 (dd, JZ’a‘l’:6~4 1604, 1515’ 1464, 1392’
HZ, .]2@2!},26.4 HZ, IH, 2'-Ha), 5.27 (dd, .]2'},71':6.0 HZ, JZ’b‘Z’a:6-8 HZ, lH, 2'-Hb), 3.58 (S, 3H, 1165, 1033 ,717 68’5 ’
NCHs), 1.88~1.22 [m, 10H, C(CH,)s] e I
ﬁﬁ 2'§I1/|5 EP {{é#@ E,{]M\,(/I\ Tﬁg*@{ﬁ ,ﬁ %uﬁﬁﬁlﬁ (ImSaT-6), Stimpfach-Rechenberg, Germany, 2003, pp. 99~107.

L G BENE AP 3 P 0 e 9 IR 5 24 i 0 Pt 58

[14]

Bathich, Y.; Hennebohle, M.; LeRoy, P. Y.; Imerhasan, M.; Jager,
V. Organische Chemie, Bad Nauheim, Germany, 2004, pp. 220~

Frey, W.; Hennebohle, M.; Jéger, V. Z. Kristallogr.-New Cryst.

Jager, V.; Bathich, Y.; Shiva, S.; Li, F.; Ibrahim, M.; Hennebohle,

J. 227.
[15]
Struct. 2005, 220, 149.
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