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P LI RAEEORICNERL, BRI L 54.5%~87. 6% AR A i T B A0 25 8 v J2 L 5 b N-IRURATE
¥ (1. Na~e), R HRMS, FTIR, 'HNMR il BCNMR X =¥ 17 T 45 R1E; 2047 T B e 4 10 mg/L
FIRE O O BB TR R IR T . S5 RRH . B 6 F LAY (1. NVa~e) XHEY R E R LT-BAG M
TVEH, tb&WNVa, Vb X IVd X405 (KFE A MHPRE, Xanthomonas oryzae pv.oryzae (Ishiyama) ) HA7 %1
A, Horb NS IERRARRZE B R (VD ) AT N-(4- B R - B SR A (IVd) B3I R 55100
81.84%F1 59.95%. WiTANMEENG T SLE A A ML EY (T, Va~e) X AMIER UM (ANlBLEF4E40H
HFL1) JLF&A#%E (1Cso> 80 pmol/L ).
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Synthesis and Antifungal Activity of Rutaecar pine Derivatives
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Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing Botanical Garden Mem. Sun Yat-Sen, Nanjing
210014, Jiangsu, China )

Abstract: Thiorutaecarpine (1) and its five N-substituted derivatives (IVa~e) in yields of 54.5%~87.6%
were synthesized from rutaecarpine by thionation. These products were confirmed by HRMS, FTIR,
'HNMR and “CNMR. The antifungal activities of the six compounds (10 mg/L) against nine plant
pathogens were analyzed. The results showed that the synthesized six compounds had almost no inhibitory
effects on the plant pathogenic fungi. However, compounds IVa, IVb and IVd exhibited obvious
antifungal activities against Xanthomonas oryzae pv.oryzae (Ishiyama). The inhibitory rates of N-benzyl
thiorutaecarpine (IVb) and N-(4-methyl benzyl) thiorutaecarpine (IVd) were 81.84% and 59.95%,
respectively. In addition, the thiorutaecarpine derivatives were found to be almost non-toxic (ICsy> 80
pmol/L) towards human normal cells (HFL1) by cytotoxicity assay.
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EAET R RN AEY K E, N HAE Rl 3 7 Jr
MAREREEENEN. &, NGk
fe2li, NMUGMHEAFEEY - EDurE, 0H S Ak
PR B A G E, R KA A EY R T
-l KRR S O™ A IR TS e
FE P AR 245 S DA ) v 4 BOA % sl o S A T 1)
R, EAEEE N T ARG A 258 A
FARE . E AL R R A D E M e RS
Y, WAL BT A, M & B e v T Ak
H, RBIHAR AN —AEERREY, YRR
BATERE R AEY R, 280 HAPRRr ok, *t
NE BT AEREARAE W B PR, 35 M o VR AL
Fi, AT P E BT SR T, RS AR IR
file e . FRLE L AR, HOR Sz 2 E AT,

KRR E LT, R =Yrh &
HMEGAEYEER BB, AR YR m
HEERIHE . AW ( Evodia rutaecarpa ) J& =35 FHE
MR BN AR Y RAB [ Evodia rutaecarpa.
(Juss.) Benth ). A8 [ Evodia rutaecarpa. (Jess.)
Benth. var. officinalis (Dode) Huang ) {45 = 4880
( Evodia rutaecarpa. (Jess.) Benth. var. bodinieri
(Dode) Huang ) A TR AR S, 2 —Fi e
2y, HAYBALY A 2R s J A
L7 V2V 9 0L 2 4 B vl i L | e s e b A= ) ik
(nRZwEmw, 1, SR 2—JA4
BRI HEMAA R, BA B ENRRER EER,
MM THIRE R . EAM Leel W45 LB K8
YRS — T AT LA 22 Fofr = 245 4 ) v 42 BB 9 A2 )
o, BATZ A AEIREE, dhu . BURIE . R
AT TR A BRI R AR U AR Y
TR ARG SR b Ay B AR B T A s e
MR A e, WFSE T LU L BUR ST AR
FEZE TR X SR A B . R 2R B O O 5 P s s b
AR AE AR A B, ISIWE N 067 B 8 A T
DI g . YR IRk, ALk
BYHEEA R fem g5 b, HEA M TFA L
B A YR, W2 8RR RS R
BRSOk, 8 A B S A UG SR 2 BEIR
B S 5 b N-BARATT A=, AR5 XA 49 D oA 1)
TTRTE PR, Shy 5% 25 B 0| e s s bl 2 ) Bl Ml v 7Y
o PR LA 2

1 SRIGERSy

11 KFI 5N

AR Tt . XTH R AT . Ak
(PE). 425 ( EtOAc ). N,N-— F 3 /1 ik iz
(DMF ), &5t (CHCLy), [ 245 Ak~
AMAFE,; REGERE, MEEKEY TEREARA
Al 57 AR (2,4-00(4-F AR 3E)-1,3- —hiR-2,4-
TRE-2.4-Gnlt ), duaE REEHEARAR S 1,5-2
TRHkE . BURIE T %, LStk (bR B A5 R
vy NaH, REET2EEFIPIR T NaCl, pgat
AR A BRA F] 5 NaySO,, PUBRAL TN A A
Al CaCly, iA=L A BRA R, —H R
(DMSO ), HHEHARHEL TiRHF) 5 MTT [ 3-(4,5-
W IR 2-mE e JE)-2,5- TR SE IRk s ), K
Biosharp 2~ Al . VA B8 AR,

85- I BUTE B inFwg P pEas . i Rl RANES A
FR/AH]; DZF-6020 B25 T4, Ll —fER# U
AHIRAHE; ZNHW- THER G, BRI R T 57
AR/ E; METTLER AE240 20K K7, s -
FEM ZAUE A F] s RE-3000 JighhzE ke, LG
HEAGIXES T 5 Aglient1260-6500 Q-TOF & JF I FHAY ,
JE[H Aglient 247 ; Nicolet 380 FTIR ZLAMGIGAY ,
Z EFEB /R B A F] 5 Bruker 300 MHz, Bruker
500 MHz #% # 3L ik 4%, %5 - Bruker A Al ;
Thermo-6500 CO, 55574 . ThermoNapflow #85t T1E
£, %E Thermo 24 7l ; Infinite M200 BEAR{Y, Hi+:
TECAN /A#); MS3 digital SERHERE &, 2
IKA A7),

12 A&
1.2.1  #AX F 3 TR BRI AT A M 0 A%,
1.2.1.1 fARRZ B e (1) BG AL

TERCA R TR S B = DR, 43 5ilim
AR ZEB R (0.50 g, 1.74 mmol ), 75 7%iX5 ( 1.06
g, 2.61 mmol, LA 100 mL FARFEM ), F 110°CF
FiEPE RN 6 h, )2 @ B FFR VOPE ) @ M EtOAc)
=51 ) WED R o 0 &5 oI5 e s 78 K B 255
TR M (Ve & V (PE) : 7 (EtOAc) =2 :
1] sraife 8=y .

FEPICR S T T

Yo% /% =M 100
my
K me HEYIEE =, g5 m W Eaifb)E
BB YR, go
1.2.1.2 N-BURERAR R AR (Va~e) BIA K

ANV a~b AR : R 1.2.1.1 /N A s

PRRZE BRI, 78 BCA T H RS 1) — DR
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IABRAC R ZE BV B 0.20 g, 0.66 mmol ). NaH &% DMF
(10 mL, 4A 5 FfikR/K ), = FH$E 20 min, 2%
EAAKALE (0.99 mmol ), 50 °C FHtFE R Y, )2
ik (JEIFF V (PE) : V (EtOAc) =5 : 1] Wil
N o SN ZEHS HEAT IS AL B Bk (10 mL ) K NaH,
PLZBRCEEAERL (20 mL ) 3 WK, AIFANUM, RArE
ERKPERE 2 Ik, To/K Na,SO, T 2 h, i, Jeikzs
RERFER, R E T B aife i3 27 IV a~b,
Ve~e WA TERCA TR THRIAEEE 1) — ke
A, IMASRZEE L I (0.50 g, 1.74 mmol ), NaH

FQ“Q

LQ??%

Ma, Mb

J DMF (20 mL, 4A 5 FifilRK ), ZiR N 20
min, ZMEMA KL (7.00 mmol ), 80 °C F¥i
ﬁﬁf HWZ A (IR ¥V (PE) : V (EtOAc)

1) Wil s o g 28 5 # EaRAb & IV a~b
OQ&LﬁE&ﬂoE$ S(10mL) Hr, nA AR
BRI R 4B (0.50 mmol ), MIAZE #RiX
(0.30 g, 0.75mmol), T 110 °C/Zh 6 hJ5, Wiz
3% (JEIFH vV (PE) : ¥V (EtOAc) =5: 1) Wil
R, RERHEZAT o B A B 45 = . Va~e B9
N AR R

N
Rll lVa R=n- butyl
IVb: R,=benzyl
Va, Vb
}\I N
R2 N IVc: Ry=isobutyl
IVd: R,=p-methylbenzyl
Ve, IVd

a-Lawesson's reagent, methylbenzene, 110 °C; b-IVa: DMF, NaH, 1-butyl iodide; IVb: DMF, NaH, benzyl bromide; c-1la: DMF,
NaH, 1-bromo-2-methylpropane; lllb: DMF, NaH, p-Methylbenzyl bromide

/NAVAVAN\

a-DMF, NaH, Br(CH,);Br; b-Lawesson's reagent, methylbenzene, 110 °C

122 IEEREE
KWK EORE (ER) DU (41
B ) X9 B R UE T E N IR e .
K WRTE PDA (EE ) AR i NB (405 ) H53%
WHERRE SR, T EE, A S mm OR2MFTAL
ARTE TR VR I A THUB R, Kbl 657 DMSO %
fif i BRI (FRERREE N 10 g/L), RGN A RS 37 3%
Hh bR AR 5 2 B VR i B AT A 44 R
10 mg/L ) PDA 5 25 -, 154593 Jit oA Pl B He o &2
R E, LAZEARE DMSO xR, fSAREMEAT 3
WHEE L XTI, KRR — g 5
IR A 5% 2 B R B S AT A ) & T VR
10 mg/L () NB Wi 3= 3, DITCH K XTI, 4

MM E AN 3 R 25 CCHEFRAE IR B0 4
Kt ( EBR ) 3% 28 CHEARHE KT 28 X% B 404 K
(Z0E ), TFFEMEHTE ER (EE ) s
A 52 PR CHNE ), JFIFEIHIR . LITCH KAE R
25 SEE CEEFIIISIR ), Hor )24 T =8
W75 B om=P 7% B AT I(EH-0.5 ( R EE )
B 221 KA 2/ %= (W PR 75 4R K B AR —ab 3
WIEERKER) IR TE K HE%100
1.3 FFRENETERE
Xof A5 381 110 5 4 B0 YR B AT A ) LIRS R L 21 4h
i . GRS . BRI R R R AT BT e
P RE o VR E A AR PR P20 A B B A T
DADI190~400 nm, {%i{%+E: Zorbax SB-Cyg £, 4.6 mmx
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100 mm, 1.8 um, FFiE7%L 0.1 %M M H,O0 K
A A, CH;OH R i gl 4H B, PEME 454 : 0~15 min,
WA B (KT8 70%~100% ), 15~30 min, i3h
#H B (AFR 535 100% ), Ttk : 0.3 mL/min, A& 35 °C;
O o T TSI i N i T T Y R R
10 pL/min, 1F &1 i% (EST/MS) &1 : BAE HLIE
4.0 kV, THESIRE. 350°C, FALSET): 3.4x%
10° Pa, LA YILAEREDIAE : 2 AMEI I K BL 254 nm,
AU — i 5 TR IRARSI R A 5 "THNMR (300 MHz
5% 500 MHz ) 2 *CNMR 1% ( 75 MHz 5 125 MHz ),
CDCl; MR, DU 3rESE (TMS) R,
14 RS FEMENR

XA BB SR 2 B R BT A ok T MTT %A
MR IE 5 A ( HFL L ) 64 7 40 i 2 v D AR AR 52 565
B IER 40 (HFL1 ) 4580 T 96 fLEFFR# |,
B NARL 100 pL SA 400 5000 4, Bk,
YCH R 100 mg/L 59437 A S e A7 AL B,
TEMRIE N 37°C. ¢ (COy) =5 %MK FHFTHIFE -
72h 5, WL AIA 10 uL MTT (5 mg/L, PBS),
USRS SRR TR 4 hs , BEFLILA 100 uL DMSO,
PR#E 5 min, FHEFRUAERR 570 nm A9 55048 Tl E
EER AN 53 g s w1 R o oo

R /%= [ A s memy-A zsean | [A s weeny—A oy | X 100
K. A OB

PHAEXT R 220, WRBEH 0.1 mmol/L, &
5 ANEEIRERE . 20, 10, 5. 2.5, 1.25 mg/L,
(7] = ok A I S

SR R 58 RT3 1Cso (8, A AN

ICso = g [Xui(X.P—0.5)]
K X TR SRR AR EE X BUE ;@ I AHAR
PIZHMREXTBUE ; X P A A A KSR, %:;
0.5 ML HEL.

2 GRS

21 RFEBERWITEWMHIEK

PLRZRBUHE N R}, A AR AR B AT
Ay R, W R RLSF ARG D SR 4 A SR &
TR BYCHRAT AW 08 N-HURBONE o 1 SE XX A
BT TR T AU

PIAR AR s (1) s miohdl, 557
55 R 1250 0 5 o A QR 2 B Ul B A A I
R, G5RIEE 1,

W 1 R, G55 AR A B AN L (n
(5 AR ) /n CREARBEUEH ) = 0.9 ), 74 T Ay
HEE, N 32.4%; K97 AR 9 B R
PR 2 S v, 2457 AR ) R O SRR
BURBKIY 1.5 A5, P=PCRIAE] 54.5%, )= G35

e W S walliE7/BbitioE SO/ BN &AL
Table 1 Effect of mole ratio of Lawesson's reagent to
rutaecarpine on the yield of compound I

n (FFRRRF ) /n (CRZEHURGE )

09 11 13 15 17 19 21

% /% 324 39.7 452 545 535 540 543

ST B B AT A — 2 A R 2 B YR A S B 5
4 =R ESE AR NP R R, W60
AT R, EERRZME G, JFOR S S5 2Z R
B AR, YA RE L RS, By St
UL R BB, AT LAHEWT, R N 1) SR 4 B Uk
R WA (= Wit/ 1 ) L 7 NV i D A £ O i
Yrkadn. P, ol B A o5 2R R B R
2GR 1.5 f5

DL B 5 1R AR T e OV R (A %
Ma), %% T NaH W4 55 5t B N-BUt =2 4
YA A= SO, R, 25 SR L 2.

F 2 NaH ¥ By 5t ™ 4 a WO 5200

Table 2 Effect of mole ratio of NaH to rutaecarpine on the
yield of compound Illa

n (NaH) /n ( ZZEHEWRAR )
0.9 1.0 1.1 1.2 1.3 1.4 1.5
65.1 703 732 756 82.0 809 8I1.1

MM a R /%

W 2 Fion, 24 n( NaH )/n( REEHE G )= 0.9,
PP M a BRI 65.1%; H75 NaH B985 1) &,
FEY SR B B, 24 NaH (%) 5 19 oh S 28 85
TR 1.3 A5, =ik B i m, i 82.0%; iF
— B4 NaH W) 5t 9 i, 23368 B4 i ad 2 38
FER Rt — A AL, TTSCRAS FERE N . 8 5 VT B
FATZBL, PP T8 Ik 344 ([M+H]),
J S e o 1B Tl 342, 8N NaH B8 5
TR, AR R E O I T L S W e AR
BRI =4 —— W S =3, =GR AR R
D] 39 R 3 Y NaH 2 Sk S0 2 95 U el 1) 40 o 1) i
1y 1.3 4%

ARSCZAR T PIRN J5 1A Bm A 2 26 B vk v A
Y. hk— (AfbkE Y NVa~b L) il
95 AR ST BAC R, 5 i AR AT B R 5
T (BRAEEYN c~e HIIEL ) N 57—
R, BEEDIRA RO JERE, R N-BUR R A
U, 55 55 ZR IR S R kA = . SE v R B
Trik—, GACREE R (AW ) Mgt
AR IRIME (5 R A0 BME L2y B ), (HERAR R A B R
5 AR S D JE B AR G A T Ay B R 4l s T
[ R [V REAE T2 A O ( N-BUPC 5 4 88 v i 5 5
FRIAFN RN ) J5 F=9 55 B WM . PR 7 2k 1) TR 2
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AbERAE T BRART MU XE LA 4385, J3 A Dt DR e 0 2 ot
AlF)E T L EBE, etk Hor e, mmss
T SEC A LA O AN R, L2 035 o0 A R I
FHH) RAEAHZE/NT 0.1, PRI LI AIAT,

22 FmERmIE

TACRZR BT (11): B AL, 0.29 g, WO
54.5%, PG AR 99.9%; m.p.: 216~218 °C, =
Y R (H M 0.52, RERAEENT B alifh, VEMAIE
V(PE) : M(EtOAc)=2 : 1; FTIR(KBr), »/cm':3445(vc—
w, Ar—H), 3051 (vc—y, CH;), 2920(ve—y, CH,), 2898
(vc—y, CH), 1617 (ve—o, N—C=0), 1595(vc—c),
1471(5c_yn, CH,), 1317 (dc_p, CH;), 765 (dc_n, Ar—
H). 'HNMR (CDCl;, 500 MHz), §:3.27~3.32 (2H, t,
J=6.90 Hz, NCH,CH,), 5.18~5.22 (2H, t, J = 6.87 Hz,
NCH,CH,), 7.16~7.19 (1H, m, Ar—H), 7.31~7.34 (1H, t,
J = 7.45Hz, Ar—H), 7.40~7.44 (3H, m, Ar—H),
7.68~7.71 (1H, t, J = 6.95 Hz, Ar—H), 9.24 (1H, s,
NH); "CNMR (CDCl;, 75 MHz), J: 19.90, 49.14,
112.14, 120.26, 120.80, 125.42, 125.92, 127.18,
127.52, 128.9, 129.08, 131.98, 134.58, 138.62,
188.82 , HRMS: C;sH;sN3S [M+H] FHi£ (i : 304.0830,
SPRIE: 304.0864,

N-IE TR A BRIV a) : B (A555, 0.20 g,
WCR: 87.6%, PO TEALRE: 99.9%; m.p.: 163~165 °C;
FEY) ReAEON 0.24, GEBAEENT B alife, Vel
V(PE) : V(EtOAc)=2: 1; FTIR (KBr), »/cm":
3063 (ve—y, Ar—H), 1742 (ve—o, N—C=0), 1659
(ve—=c), 1500(5c_y, CH,), 1404 (6c_py, CHj), 743
(6¢c_n, Ar—H), "HNMR(CDCl;, 300 MHz), 6: 0.97~
1.02 (3H, t, J = 7.38 Hz, CH,CH;), 1.29~1.26 (2H, m,
CH,CH;), 1.85~1.95 (2H, m, CH,CH,CH,),
3.21~3.26(2H, t, J = 6.66 Hz, NCH,CH,), 4.81~4.86
(2H, t, J = 7.65 Hz, NCH,CH,), 5.18~5.22 (2H, t, J =
6.72 Hz, NCH,CH,), 7.16~7.25 (1H, t, J = 6.93 Hz, Ar
—H), 7.35~ 7.48 (3H, m, Ar—H), 7.63~7.67 (2H, d, J
= 8.34 Hz, Ar—H), 7.70~7.76 (1H, m, Ar—H),
8.22~8.85 (1H, q, Ar—H); ?CNMR (CDCls, 75 MHz),
5: 13.97, 19.87, 20.31, 32.54, 45. 09, 49.11, 110.59,

119.56, 120.16, 123.86, 124.73, 125.39, 126.60,
127.51, 127.71, 128.43, 131.93, 134.36, 140.30,

142.32, 144.60, 188.91, HRMS: C,H»,N;S [M+H]'
PHIBMH: 360.1456, SEPR{E: 360.1490,

N-"R B SR A B R (IV b): o € 780 1 1 4k,
0.17 g, R 64.1%, FHEIELUE: 99.9%; /=¥ Ry
{69 0.52, BERZFEZHT, YEBLAPF V(PE)  V(EtOAc)
= 30 : 1; FTIR(KBr), »/cm': 2963 (vc_p, Ar-H),
2920 (vc_y, CHs), 2853 (v, CHy), 1590 (0c—0, N—
C=0), 1468 (6c_y, CH,), 797 (dc_n, Ar—H),
'HNMR(CDCls, 300 MHz), d: 3.26-3.30 (2H, t, J =

6.69 Hz, NCH,CH,), 5.19~5.23 (2H, t, J = 6.81 Hz,
NCH,CH,), 6.16 (2, s, PhACH,N), 7.15~7.25 (6H, m,
Ar—H), 7.35~7.45 (4H, m, Ar—H), 7.52~7.55 (2H, d,
Ar—H) ,8.79~8.81 (1H, d, Ar—H); "CNMR (CDCl;,
125 MHz), : 25.90, 48.55, 48.99, 110.59, 119.56,
120.16, 120.33, 123.86, 124.73, 125.39, 126.60,
127.51, 127.71, 128.43, 131.93, 134.36, 140.30,
142.32, 144.60, 188.89, HRMS: C,sH,N;S [M+H]"
PIIS(E : 394.1300, SZPR{E: 394.1333,

N-5 T AC R R BRIV e): g,
0.51 g, W% 82.0%, Y@ ikaifE: 98.5%; m.p.
176~178 °C; 7= ReAH N 0.45, BECHE)ZENT, v
%% V(PE) : V(EtOAc)=20 : 1; FTIR(KBr), »/cm
3138 (ve_py, Ar-H), 2959 (vc_y, CHj), 2925 (vey,
CH,), 2867 (vc_y, CH), 1735 (vc—o, N—C=0), 1588
(ve—c), 1538(5c_y, CH,), 1397 (c_y, CHj), 736
(0c_y, Ar—H), 'HNMR(CDCl;, 300 MHz), o:
0.94~0.96 (6H, d, J = 6.72 Hz, CH;CH,), 2.33~2.42
(1H, m, CH,CHCH,), 3.23~3.28 (2H, t, J = 6.63 Hz,
NCH,CH,), 4.68~4.70 (2H, d, J =6.62 Hz, NCH,CH,),
5.19~5.23 (2H, t, J = 6.60 Hz, NCH,CH,), 7.15~7.20
(1H, t, J=7.71 Hz, Ar—H), 7.33~7.38 (1H, t, J= 6.78
Hz, Ar—H), 7.43~ 7.49 (2H, t, J = 8.19 Hz, Ar—H),
7.63~7.66 (2H, d, J = 10.14 Hz, Ar—H), 8.82~8.85 (1H,
m, Ar—H); "CNMR (CDCl;, 75 MHz), 6: 19.84, 20.24,

30.13, 49.18, 52.23, 111.13, 119.77, 120.06, 120.27,
123.73, 12532, 126.77, 127.52, 127.68, 128.43,

131.95, 134.37, 140.86, 142.20, 144.75, 188.92.
HRMS: C,H»,N;S [M+H] IS : 360.1456, SZBR
{8 360.1490,

N-(4-F L8 30)- B0 RAS BRI (IV d): 5 (0 f
1K, 0.56 g, WH: 79.6%, F=HIEI%E 4 : 99.9%; m.p.:
208~210 °C; =M ReAE ] 0.21, FEICH:EZEMr4lifk, Vet
1 V(PE) : (EtOAc) = 25 : 1; FTIR(KBr),
2963 (ve_y, Ar—H), 1589 (vc—o, N—C=0), 1560
(ve—c), 1458(Sc_n, CH,), 1458 (c_n, CH3)o 'HNMR
(CDCl;, 500 MHz), &: 2.25 (3H, s, ArCH3), 3.25~3.28
(2H, s, J = 6.70 Hz, NCH,CH), 520 (2H, s,
NCH,CH,), 6.12 (2H, s, NCH,Ar), 7.02~7.07 (4H, q, J
= 8.15Hz, Ar—H), 7.17~7.20 (1H, t, Ar— H),
7.25~7.35 (1H, m, Ar—H), 7.40~7.55 (2H, m, Ar—H),
7.57~7.65 (1H, m, Ar—H), 7.66~7.69 (2H, m, Ar—H),
8.79 (1H, s, Ar—H); "CNMR (CDCl;, 75 MHz), §:
19.94, 21.01, 4830, 49.03, 111.07, 120.20,

120.26,120.71, 124.13, 125.79, 126.64, 126,74, 127.56,
128.50, 129.23, 131.89, 134.34, 135.63, 136.75,

140.93, 142.17, 144.54, 188.93, HRMS: C,cH,,N;S

[M+H] S {E: 408.1456, SZPR{E: 408.1490,
N,N'-(1,5-J%3)- B AR R A ki (Ve): A0

Zhhh, 0.58 g, UK. 71.9%; (Gi%4alifE . 99.9%; mp.:

viem b
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242~244 °C; 77H RAE N 025, FEMCHEEMraifh, vk
W 454F V(PE) : V(EtOAc) =20 : 1; FTIR(KBr), »/cm™':
3119 (ve_n, Ar—H), 3051 (vc_n, CHs), 2920 (vc_p,
CH,), 2850 (vc_y, CH), 1586 (vc—0, N—C=0), 1560
(ve—c), 1467(5c_y, CH,), 1399 (S¢_n, CHs), 739 (¢,
Ar—H)., 'HNMR(CDCl;, 500 MHz), d: 1.26(2H, s,
(CH,CH,CH>CH,CHb,), 1.56~1.60 (4H, m, CH,CHA(CH>),),
3.17~3.20 (4H, t, J = 6.35 Hz, NCH,CH,), 4.81~4.84
(4H, t, J = 7.05 Hz, CH,(CH,);CH>), 5.10~5.12 (4H, t,
J = 6.45 Hz, NCH,CH,), 7.15~7.18 (2H, t, J = 7.30 Hz,
Ar—H), 7.25~7.34 (4H, m, Ar—H), 7.39~7.42 (2H, t,
J =17.70 Hz, Ar—H), 7.45~7.47 (2H, d, J = 8.00 Hz,
Ar—H), 7.52~7.55 (2H, t, J = 7.75 Hz, ArH), 7.60~
7.62 (2H, d, J = 7.95 Hz, Ar—H), 8.78~8.80 (2H, d, J =

8.20 Hz, Ar—H); "CNMR (CDCls, 125 MHz), ¢:

19.79, 24.50, 29.66, 30.42, 45.06, 48.98, 110.46,
119.65, 120.20, 120.41, 123.85, 125.45, 126.50,
127.48, 128.40, 131.96, 134.21, 140.25, 142.12,

144.52, 188.81, HRMS: C4H;sNeS, [M+H]" FEiE{H
675.2286, SZPR{H: 657.2320,
2.3 HEEMENR

KW AR ERE (HE) DU (40
B ) XEET A AL 6 Fh bG8 L K 5 28 B YR B 7 i
Y R T KRR SORR A . TSR R . NE
IREEIRTE . NN TN . A O R L
RERT A . R B ). PRI YRS IR A0 B (KRS
AR B KRR 20 R P AR BB B ) R4 T I B TS MET O
SRR 3,

T3 RACHRIAT AW 0 A0 R T P
Table 3  Antifungal activities of rutaecarpine and its derivatives
Wb LSS s 2%
| I Va Vb Ve Vd Ve
K FE SO T 9.93 10.65 4.47 5.50 3.44 7.90 13.06 0.00
TSR R A T 8.14 2.50 2.19 1.88 4.06 1.88 1.88 0.05
INFE TRBERE TR 5.52 1.57 1.57 1.18 0.00 0.39 6.67 0.08
BB T 0.00 0.00 6.78 11.44 7.20 3.81 8.05 0.46
A BRI T 0.00 3.80 2.66 6.84 1.90 0.00 9.51 0.20
B T 0.00 3.09 2.41 2.41 2.75 3.44 4.12 0.00
eI 1 0.00 3.94 7.09 16.14 3.15 3.15 11.42 0.44
7K e 00 R 2% BRE S T 0.00 14.48 0.00 0.00 0.00 0.00 0.47 0.15
KRR 1 A T 0.00 0.00 46.31 81.84 12.50 59.95 0.00 0.18

3 AT, 2t AT A A 52 25 B R BN L B
BH—EWamEE, ER8CRAHE, s T (5
PRI ) XK AFLORE T IR 10.65%,
LAV Xt F 8 TORK B B« R B 17 410 i %
AR 11.44% ., 16.14%, FIXFF RS (k&
W) MEEESA —E i,

XFT B, S0 K IR 52 B R T 79 o 40 TR 1%
M, A R S 28 R EATT A 0 D0 A e
TG PE, A8 1% K RS 40 B 1 4% E B 04 i
K 14.48%, tbEYINa, Nb. IVd XF /KRS E MR
B IME R 955 T 46.31% ., 81.84%. 59.95%,
AR SRR RIE PRI A, HLOF 3 (N3 BuU
A6 G Ll Joe SE B A I PRI 5 BUBRA R S 25 B
Wl (Ve ) FIRERHE IR 2R, JLF- MR
AEEMESCR . MBS R, T R4
YRR AT A B 1o 4R A5 A 5 2 B o B LA
Yy, HEMES R A ATt T s T aRAR
RGBT 7, N-BUCATAE D i A it e
I HI5 LB AL A 4 HE dot 5 BROA 400 B 20k SR 2 i o
TR . SIS ZE AT IR . X T R A E K

B, SEIIGEL AT N A B K VAT B T 5 e X T
FELH 0 T 2 T )95 1
2.4 HREEEENR

WIF5E BT B SR 2 B UCRATT A 9 X A AR TE i 240
g (HFL1) mygnfssimdh, 48R0% 4

R4 RRBUCHAT AW 00 A w1

Table 4 Cytotoxic activities of rutaecarpine derivatives
&Y
I Va Vb Ve vd Ve

ICso/(umol/L) >80 >80 >80 >80 >80 >80

% 4 AT 0L, FEAEY 1Cs #4K T 80 umol/L, FF
G G PR IE LT R B . X T IE R
AR, 5% A B U BRATT A= 4y v s el i AT v sk
B A (A C=S # ), IEAS FECHLEEER N,

3 it

(1) ARSCRLR AR BN g BN, 3 Hetk



%5 6 1 PR, 4

R B HATT A= W0 ) B L A0 R 3
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B GT 6 FhRZRBCUMATA ), RHZ
B YA T T A AE . SN R i T
L LL53 ARG 2 SRR, Bz ; i
B OTETE S B AT EXES AN, B H AR )
AR TR

(2) BB RARBEUCAT A W00 7 FhECH | 2
ol 0 TR AT 0 TR S P R B, AT AR AR B SRR BIK
BCAT T 5 1 P v, TR XT 2 T A e A T £
M, Hh k& Na, Vo, Vd XK A E
A B IE R, 57 FEBOR B e S U AY B
PR ARE B E A B 7 T B o5 I

(3 )i iod 240 i 7 52 36 e BAS SCHI 3 AR A R 5%
R BT S AT AR X AR IE 4l i (HFLL) JL-F
BEARENE, UESEARSORT S I & 00 A& LA AR
FUARLE MR n] BB/, RSO0 SRR B A W Y
T 26 P B i BB ) R A 24 B T e AT — 5 B i 4
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