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FIFA Ugi R &R 2-{N-(3-= BB EXE)-[3-(=Z& B E)ZEFEE . 2-(BX
RER)AEL. 2-4,6-—HEE HIE-2-F 2)XBE -2 &) B K T EE
N RE R HBRE TR M TN

HRF RHRHR KB BEE
(CEPURZEFEER BRI 430071)
(C HEFITE K AR 25 S E Y O S s BRI 430079)

WE T FERIA S IEER R E R e S, RS S5 AR, R Ugt [ BORE 3- =5 FF 2K HY I L 2- (X
AR LA 2-(4,6-— H A R M E - 2- S 20 ) 4 Y I S S5 B R PR M BL S 3- =P SRR SN B[ — 70 7o, &
BT — FRF 2-{N-(3- =0 PP R R AR )-[3-( U P ) R T . 2-(HUAR IR ) AT TR 2-(4,6- — AR B g -2- U0 2 Rk -
He} IR 2B C % 3a~3i, SR IR, "H NMR, EI-MS FIGER 50758 H A5 M REAT T 2R AE. 125 (B G im PRI it 45 S
Bl HEEILE 100 mg/L WP RIS o b 45 28 RAF A BRSEE k. I S AR I 4 R BRI L S AE 1.5
kg/ha FIEE T, 751 ATACHEIS XS Sebg iy RREEAT B 3 BAT R4 (R R A L.

FERIE  Ugi RN BENEKIIR; J7 % NIR; PDS $HI7); BREE 1

Synthesis of N-Cyclohexyl 2-{N-(3-Trifluoromethylphenyl)-[3-(trifluo-
romethyl)benzoyl, 2-(substitutedphenoxy)propionyl, 2-(4,6-dime-
thoxypyrimidinyl-2-oxy)benzoyl]-amino}-substituted-phenyl-
acetamides via Ugi Reaction and Their Herbicidal
Activity Evaluation

Hu, Hanning” Li, Anling™* Zhang, Hanyun” Shi, Deqing”
(“ Zhongnan Hospital, Wuhan University, Wuhan 430071)
(* Key Laboratory of Pesticide & Chemical Biology, Ministry of Education, Central China Normal University,
Wuhan 430079)

Abstract In order to find novel high active herbicidal lead compound, a series of N-cyclohexyl 2-{N-(3-trifluoromethyl-
phenyl)-[3-(trifluoromethyl)benzoyl, 2-(substitutedphenoxy)propionyl, 2-(4,6-dimethoxypyrimidinyl-2-oxy)benzoyl]-amino}-
substitutedphenylacetamides 3a~3i were designed and synthesized by introducing 3-trifluoromethylbenzoyl, 2-aryloxy-pro-
pionyl or 2-(4,6-dimethoxypyrimidin-2-yloxy)benzoyl and 3-trifluoromethyl phenyl moieties into the molecular skeleton via
the Ugi reaction. Their structures were characterized by IR, '"H NMR, EI-MS, and elemental analyses. The preliminary bioas-
say (in vitro) indicated that some of compounds 3 displayed moderate to good herbicidal activity against Brassica campestris L
at the concentration of 100 mg/L. The glasshouse bioassay (in vivo) showed that some of compounds 3 exhibited good herbi-
cidal activities against B. campestris, A. retroflexus, E. crusgalli and D. sanguinalis in pre-emergence treatment at a dose of
1500 g/ha.
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activity
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W WE IK MR A N S B AT TR & U [ LB FLIRR &
B (ALS) B 1 2R & BN (AHAS) 7], AN 2R
KB B B S 7 Y v A B R 1, R X A AR K
o WA, RS AR Zet, CRERA
— REER RN SR, HAT 2R R X R
(Bispyribac-sodium). % %L (Pyriminobac-methyl) F1 74 fig
Fifk (Pyribambenz propyl)Z 224> &5 e (& 1!
AP, BUARCE R AR AR B T A A &
R R, REET. MRS A, & ZH
TAERR AR A= b i AR BE B B, CERAED A7
RAE T EEAEFS. R TR R %2R BRI,
XS B TR AR W 1) 22 4 n) i 5| RS AT ) DR AN
ML TER, AT AL R A (PDS) 2 4k (LR AT
JeEVE RO, A% A2 B H0 ), fEA@ﬁ%ﬁﬂ
B MR, g AR, HENZE IR
T; [k, PDS #7540 Norflurazon, Flurtamone, Fluo-
rochloridone 1 Diflufenican &I HF K BN H LR
FIEAR (R D1 R (AR B PR, B
A 3- =5 HER IR IL A 1) 2544 1 B
TEFARZ Tt ik, —Mog i TR LS A 1
Zf?—é* P, R 52 4 CREAR) A2 AR G 7510) i 43
TR, SR T X (Docking) F B, € 2 AR T M=
i FRAZ A4 A ELAE F ) b 22 A I s R R ik Ak, T e
HFR IR O R TE, Mt — B4 Tl e S &
VIR BT FIALAY; 27 100 Tl e il 45 ) 1) v 2850400
FII 3B B — e MRS, ok S 8 B0 Al A 1) 751
() 5rF A5 CEHT IR T A ReE RO . n—Moiikg
TE BB AN S &5 R R BB LT, 38R T T S A P
P S5 B 25 A oy R BRI s, ATRAK
TR FH REAR T BRI 00 70, A 2 A R X 1
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KAE T Ugi VA —Fh EHRIR . BEBEH . AN i DY
oy “—w7 BERBL, BA RPEAFR . AT
P s, AT DL SO AN [5] F Js  JER A ok S5 B 45 ) 22
AU TG R, LA 2 25004 25 FAR 2402 T Vs PR O
RGBT R, 15 Ugi RN =05 18 4 5
AAREIZA, F&— 2 RIVEDIE M2 S 45K 4 3L
ﬁ%mm]ﬁT%&%i*ﬁm%ﬁﬂ%%MA%$ﬁ
P vE P A e, AR SCRI R IU4H 7y Ugi e Bef 2
PR R 450 3- = 8 PR R R3S . 2-HUA R
TSR 2-(4,6-— R Bkt me-2- 5028 8 FH R S A 3- =980
HEREGINBIF— 27, &R T —R5 2-{N-3-=
SR ORI [3-( R ) R R 2-(UARR ) P
2-(4,6- . F AR e s g -2 - B R ) OR R B -2 28 - U R &
k34 CUi% 3a~3i (Scheme 1), FXF HEREEEDEAT T I
AT
1 HREWR
1.1 B EMNERSEHFRA

SR FH 3- =0 R R TR Bl 2- 05 S T IR B 2-(4,6- —
SN E 2SI TR TR, 3-SR L . I A AR
CHERIEN Ugi M, ERMRPBEET, ISR R
RSB Hbr b &4 3a~3i. HE5ME IR, 'H
NMR, MS FIJC&E M BTifiiE. b4 3 /) IR+,
3455 em ' P H IR B N—H 45 3R 30,
HA C=0 a4k g 73 ) HEILLE 1650, 1600
cm ' fHE; HESS T B FAEEEERTRES S,
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Figure 1 Some commercial PDS inhibitors and pyrimidinyl salicylic acid herbicides
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Scheme 1  Synthetic route of target compounds 3a~3i

AW RN —A R AEIRB g, C—N FF
AEAR 4 HR S AT U Y BAE 1360~1220 em ' P, Ai%
FAEH HNMR i LLE H, J5&FR R EA
HILE § 8.1~6.6 ZIH], WENEHS LB A 6 5.78
Bfife, SNy B, 5 B (IR R R IR
g, FAGEEAL RS HBILTE 6 6.0 PRUT; T NH 194k 2447
B HBITE 6 4.4~5.6 &b, R/ RTHHRIE, G ERN
— YR, XA, BIE RSN ST
T, FLRE T TS REAS B B AR RE.
1.2 BiHEYNBREE TN

SR S VA FI R R NAR YL, % B AR L&) 3 32
17 THRP RS R E, HE g R e T8 1 . N
MR LTI LAE i, 85 B ARk & 2nh il 3 Som H 3
OF . RFEPERIBREENE. BN L&Y 3¢, 3h, 3i 1 3g
7E 100 mg/L WL, Xl st 99.5%, 89.6%,

72.8%H1 65.5% NG NE. 2% & Y7E 100 mg/L
F10 mg/L R BETR, SR E R4 i) v 1 2 45 55

N T IRNTFSERREGEYEPEAT, TATIEH T 4 AN HFR
AT TIREZARNRK, LRy TE 2 . Wik
g, 78 1S Toa/AWEIFE TS, Frilitk &7t
AUACERRS X 4 Fh AR A B s H A 25 2 )RR B
PE. Bl 3¢ 76 1.5 T30/ ABURIFIE T, XM R
MR B AT R 5008 99.5%, 95.7%, 85.6%
F196.2%, BRERLSXTIZ 2,4-D Y. HIR, 7ETAT
AFRE, 2R AN ARG A1 B A R LS
PEOL T X BEL TG E. b, 1% & W70 W AT AL EE
BrEEEE S T G A, NH M R AT ULE H:
3-8 2K I BUAR A6 A 0 Be) BR B v 1k de e, T
2-77 FN BRI BR ByE M e 2. K, HLBHL &)
3h R 3i RTAI, 5 ERIEARAR 15 S (Ar )R IR 1 HL 2

1 WEY 3a~3i MEREIEIE(EAFIE, M %/%)
Table 1 Herbicidal activity of 3a~3i (in vitro, precent inhibition/%)

BC EC BC EC
Compd. Compd.
10 mg/L. 100 mg/L 10 mg/L. 100 mg/L 10 mg/L. 100 mg/L 10 mg/L. 100 mg/L
3a 20.5 36.5 15.0 40.0 3b 12.4 36.0 10.0 15.0
3c 75.8 99.5 15.0 45.0 3d 14.5 38.0 25.0 45.0
3e 9.8 28.6 10.0 35.0 3f 7.8 20.4 10.0 15.0
3g 38.5 65.5 10.0 25.0 3h 45.2 89.6 25.0 45.0
3i 45.0 72.8 10.0 15.0 2,4-D 97.6 98.7 92.1 97.9

“BC: Brassica campestris L.; EC: Echinochloa crusgalli.
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Table 2 Herbicidal activity of some of compounds 3 (in vivo, 1.5 kg/ha, Precent inhibition/%)

Pre-emergence treatment

Post-emergence treatment

Compd. BC AR EC DS BC AR EC DS
3¢ 99.5 95.7 85.6 96.2 85.0 90.5 78.5 89.6
3g 78.0 79.5 62.4 80.5 70.8 75.5 543 65.0
3h 90.5 87.6 75.8 90.2 78.5 85.6 68.0 81.2
3 84.7 85.1 68.5 86.8 82.5 81.0 64.5 76.0

2,4-D 100 97.8 87.5 98.5 99.5 100 725 69.8

“BC: Brassica campestris L.; AR: Amaranthus retroflexus; EC: Echinochloa crusgalliy DS: Digitaria sanguinalis.

NS BR G AT 2 R, S TR L S (3h, 4-
SO WA P T R, 4-F SRR,
A GERIIACARE R R FAIAEREAT 22 .

it

ASCKH Ugi KB “—847 AT — &5 2-{N-(3-
R R )-[3-(= P ) R P 2-(UACR ) A
Bt 2-(4,6- — AU RE - I -2- U ) 28 P ] e - EUAR
ROBEACHE 3a~3i. VNGV KR #5rH
PALEILE 1.5 ke/ha FIET, 78 HATALBER XHSE(B.
campestris) R UE(A. retroflexus) PRE(E. crusgalli)
A JE(D. sanguinalis) BAT R UF HIBREIE 1.

3 X
5T
X-4 B SR SE A AL 2R AR A BR A D),
Varian MERCURY-PLUS 400 (400 MHz)#! MERCURY-
PLUS 600 (600 MHz)it8 F# i 3L4R{¢, LA CDCl; 5%
DMSO-ds N7, TMS AW Fx; Finnigan TRACE-MS Ji
#{%; Nicolet AVATAR360 4 # 37 H-2T 4143, KBr &
J; Vario EL III CHNSO Bt &E /0 HT{X (2 F Elementar
AHD). TSR LT B (200~300 H). A 2-8
ROREIENIR . 2-(4,6- — F A FEMEIE -2- 5035 ) - 2K R A
I CLHE R M 4 SCHR[18 ~ 20077 v 4% . e ikin e s
A s o ral, FHRTiR R R Ab .
3.2 LWHE
3.2.1  HARL A4 3a~3i 494 %

$ 0.17 g (1.05 mmol) 3- =5 FFIFL. FHHE
mmol)Fl 10 mL Jo/K FEREIIAZ 25 mL [REKHH, i
BRI 0.19 g (1 mmol) 3- =45 H 32K H iR
8¢ 1 mmol 2-75 S NEREL 0.28 g (1 mmol) 2-(4,6-—F
AFEmEnE2-F ) KHERFT 0.11 g (1 mmol)¥f Lk
&, RBOREVE SR TS 2~6 h HE R EA.
BT H A [ RO 98 e, FH oK R BE I, ML, 734k,
I 72%~88%.

2-{N-[3-( =4 FF 38 - R JE - [3-(= U 3 )~ 2 H G )

2

3.1
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I -(4-E TR - IR CU%(3a): IR 87%. [IafE
&, m.p. 192.6~193.4 “C; 'H NMR (400 MHz, CDCl;) ¢:
7.49 (d, J=8.4 Hz, 2H, ArH), 7.44 (d, J=8.0 Hz, 2H,
ArH), 7.39 (d, J=7.6 Hz, 1H, ArH), 7.30 (s, 1H, ArH),
7.22 (d, J=7.6 Hz, 3H, ArH), 7.14 (d, J=7.6 Hz, 3H,
ArH), 6.21 (s, 1H, CH), 5.58 (d, J=7.6 Hz, NH), 3.85~
3.88 (m, 1H, CH), 1.05~2.17 (m, 10H, CH,); IR (KBr) v:
3442 (N—H), 3275, 3081, 2930, 2852, 1648 (C=0), 1608
(C=0), 1562, 1487, 1446, 1327, 1225, 1130, 1088 cm .
Anal. caled for CooHpsCIEgN,O,: C 59.75, H 4.32, N 4.81;
found C 59.67, H 4.43, N 4.99.

2 {N-[3-( =5 FFF 358 )~ 2 3 - [ 3-( = 9L P 22 )~ % FHY G )
G} -(4- AR L) - 4R O (3b): % 75%. H
O [E 4, mp. 212.9~213.6 ‘C; 'H NMR (600 MHz,
CDCLy) 6: 7.23~7.42 (m, 7H, ArH), 7.13 (t, J=7.8 Hz,
1H, ArH), 7.07 (d, J=8.4 Hz, 2H, ArH), 6.75 (d, J=9.0
Hz, 2H, ArH), 6.23 (s, 1H, CH), 5.51 (d, J=7.8 Hz, NH),
3.86~3.88 (m, 1H, CH), 3.76 (s, 3H, CH;), 1.04~1.99
(m, 10H, CH,); IR (KBr) v: 3445 (NH), 3265, 3093, 2932,
2855, 1656 (C=0), 1612 (C=0), 1570, 1514, 1450,
1326, 1254, 1171, 1129, 1068 cm '; MS (70 eV) m/z (%):
5782 (M", 1.0), 452 (6.6), 316 (4.3), 278 (9.7), 173 (100),
145 (32.0), 121 (84.6). Anal. caled for CsH,sFoN,O5: C
62.28, H 4.88, N 4.84; found C 62.12, H 4.67, N 4.91.

2 {N-[3-( =% FF 3 )~ 2R 5 [ 3-( = 980 228 )~ 2K F 7k ]
I -(4-I-FK I - A O E (Be): WK 88%. [ fafE
&, m.p. 202.4~203.6 ‘C; 'H NMR (600 MHz, CDCl;) ¢:
7.37~7.42 (m, 7TH, ArH), 7.30 (d, J=7.8 Hz, 1H, ArH),
721 (s, 1H, ArH), 7.15 (t, J=7.8 Hz, 1H, ArH), 7.08 (d,
J=8.4 Hz, 2H, ArH), 6.19 (s, 1H, CH), 5.57 (br s, 1H,
NH), 3.85~3.88 (m, 1H, CH), 1.99 (d, J=9.0 Hz, 1H,
CH,), 1.89 (d, J=10.2 Hz, 1H, CH,), 1.05~1.73 (m, 8H,
CH,); IR (KBr) v: 3448 (NH), 3259, 3091, 2927, 2850,
1657 (C=0), 1615 (C=0), 1609 (C=0), 1561, 1511,
1454, 1322, 1257, 1169, 1123, 1062 cm . Anal. calcd for
CaoH,sBrFgN,0,: C 55.52, H 4.02, N 4.46; found C 55.74,
H 3.87, N 4.50.
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2-{N-[3-( =5l F 3 )~ R B ]-[2-(4- S~ K 3 - TR Tk ) =
B} -(4-F 1B I U (3d): YO 82%. A (A [,
m.p. 222.8~224.6 °C; '"H NMR (400 MHz, DMSO-d;) :
8.11 (d, J=7.6 Hz, 2H, ArH), 7.48 (s, 1H, ArH), 7.10~
7.22 (m, 5H, ArH), 7.02 (d, J=8.0 Hz, 2H, ArH), 6.63~
6.76 (m, 2H, ArH), 6.06 (s, 1H, CH), 4.60 (d, J=7.6 Hz,
1H, NH), 3.86~3.88 (m, 1H, CH), 3.60 (q, J=7.6 Hz, 1H,
CH), 0.96~1.76 (m, 13H, CH,, CH;); IR (KBr) v: 3445
(NH), 3285, 3088, 2931, 2855, 1655 (C=0), 1650 (C=
0), 1560, 1491, 1448, 1330, 1230, 1130, 1093 cm '; MS
(70 eV) mlz (%): 5944 (M 42, 1.6), 340 (8.2), 286
(11.1), 284 (30.1), 172 (9.2), 157 (27.1), 155 (100), 125
(28.2). Anal. caled for C3H,yCLF5N,05: C 60.71, H 4.93,
N 4.72; found C 60.68, H 4.99, N 4.71.

2-{N-[3-( =5 H 2 ) PR L - [2-(4- A 2R - T
PR HE - (4- TR ) - S CU % (3e): WL 72%. H A
&, mp. 1953~197.0 C; 'H NMR (400 MHz,
DMSO-d) d: 8.10 (d, J=7.6 Hz, 2H, ArH), 7.50 (d, J=
8.0 Hz, 2H, ArH), 7.20 (d, J=8.8 Hz, 2H, ArH), 6.88~
7.05 (m, 2H, ArH), 6.78 (d, J=8.0 Hz, 2H, ArH), 6.60 (d,
J=7.6 Hz, 2H, ArH), 6.08 (s, 1H, CH), 4.43 (br s, 1H,
NH), 3.68 (s, 3H, OCHj,), 3.60~3.65 (m, 1H, CH), 3.56
(q, J=7.6 Hz, 1H, CH), 0.96~1.76 (m, 13H, CH,, CH;);
IR (KBr) v: 3447 (N—H), 3280, 3082, 2927, 2853, 1648
(C=0), 1564, 1495, 1444, 1327, 1231, 1126, 1087 cm .
Anal. caled for C;,H;3,CIF;N,04: C 63.21, H 5.48, N 4.76;
found C 63.37, H 5.59, N 4.85.

2-{N-[3-( = 5 38 )~ IR ]-[2-(4- - F5) - T L ) |
B -(4-WEEE- R - 2B O (30): I#81%. A
i 44, m.p. 220.8~222.8 “C; 'H NMR (400 MHz, CDCl5)
o:8.11 (d, J=8.0 Hz, 1H, ArH), 7.42 (s, 1H, ArH), 7.13 (d,
J=17.6 Hz, 2H, ArH), 6.89 (d, J=8.0 Hz, 2H, ArH), 6.67
(d, J=8.8 Hz, 2H, ArH), 6.50~6.57 (m, 4H, ArH), 6.09
(s, 1H, CH), 5.44 (br s, 1H, NH), 4.51 (q, J=7.6 Hz, 1H,
CH), 3.73~3.78 (m, 1H, CH), 3.68 (s, 3H, OCH3), 1.94
(d, J=7.6 Hz, 1H, CH,), 1.82 (d, J=8.0 Hz, 1H, CH,),
0.94~1.71 (m, 11H, CH,, CH3); IR (KBr) v: 3443 (N—H),
3276, 3081, 2925, 2857, 1648 (C=0), 1642 (C=0),
1561, 1497, 1440, 1325, 1228, 1123, 1082 cm . Anal.
calcd for C;,H;,CIF;N,0,4: C 63.21, H 5.48, N 4.76; found
C 63.15, H 5.30, N 4.82.

2-{N-[3-( =5 2 ) - R B -[2-(4- AL 2L - 2R 3 )- T
TR 2 ) -(4-H A R L) - B O % (3g): W% 88%.
&K, mp. 169.0~169.5 ‘C; '"H NMR (400 MHz,
CDCly) 8: 8.12 (d, J=8.0 Hz, 1H, ArH), 7.41 (d, J=17.6
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Hz, 2H, ArH), 6.86~6.91 (m, 3H, ArH), 6.71 (d, J=7.6
Hz, 2H, ArH), 6.61~6.67 (m, 4H, ArH), 6.10 (s, 1H, CH),
5.46 (br s, 1H, NH), 3.78~3.75 (m, 2H, CH), 3.75 (s, 3H,
OCHs), 3.72 (s, 3H, OCH3), 1.93 (d, J=7.6 Hz, 1H, CH,),
1.81 (d, J=8.0 Hz, 1H, CH,), 0.94~1.71 (m, 11H, CH,,
CH;); IR (KBr) v: 3448 (N—H), 3270, 3083, 2927, 2852,
1641 (C=0), 1559, 1493, 1445, 1321, 1225, 1120, 1075
cm ', Anal. caled for C3,H;sF3N,Os: C 65.74, H 6.04, N
4.79; found C 65.90, H 5.93, N 4.97.

2-{N-[3-( =5 FH 58 ) - IR B )-[2-(2,4- — AR 2 - I i -
258 3k ) IR R ) U3t }-(4- S - PR )~ 4B HA 2% (3h):
W 85%. HFE{E, mp. 64.0~65.8 ‘C; '"H NMR (400
MHz, CDCls) 6: 7.46 (d, J=6.0 H, 1H, ArH), 7.08~7.25
(m, 10H, ArH), 6.96 (d, J=6.8 Hz, 1H, ArH), 5.95 (s, 1H,
CH), 5.79 (s, 1H, Pyrimidine-H), 3.79 (s, 6H, OCHs;),
3.71~3.73 (m, 1H, CH), 1.85 (d, J=8.0 Hz, 1H, CH,),
1.72 (d, J=7.6 Hz, 1H, CH,), 1.10~1.66 (m, 8H, CH,);
IR (KBr) v: 3448 (N—H), 3292, 2938, 2853, 1640 (C=0),
1605 (C=0), 1565, 1516, 1363, 1222, 1163, 1124, 1067
ecm '; MS (70 eV) m/z (%): 668.6 (M", 2.7), 278 (4.3),
260 (22.2), 259 (100), 258 (7.3), 232 (8.5), 207 (14.6), 170
(9.6), 121 (8.5). Anal. caled for C3,H3,CIF3N,Os: C 61.03,
H 4.82, N 8.37; found C 61.17, H 4.71, N 8.50.

2-{N-[3-( =3 FH 58 ) - R B )-[2-(2,4- — AR 2 - I i -
2-5R 3k ) 2K F R ) &3 ) -(4- F AR B - 2R 3 )~ 2Bk 38 %
(3i): WK 81%. HMEK, mp. 65.0~66.7 C; 'HNMR
(400 MHz, CDCl3) 6: 7.49 (d, J=6.8 H, 1H, ArH), 6.92~
7.28 (m, 9H, ArH), 6.72 (d, J=7.6 Hz, 2H, ArH), 5.95 (s,
1H, CH), 5.78 (s, 1H, Pyrimidine-H), 5.63 (br s, 1H, NH),
3.81~3.85 (m, 1H, CH), 3.79 (s, 6H, OCH3), 3.76 (s, 3H,
OCH,), 1.94 (d, J=7.6 Hz, 1H, CH,), 1.84 (d, J=7.6 Hz,
1H, CH,), 1.00~1.69 (m, 8H, CH,); IR (KBr) v: 3446
(NH), 3298, 2936, 2850, 1643 (C=0), 1604 (C=0),
1568, 1515, 1361, 1221, 1160, 1126, 1066 cm™'; MS (70
eV) m/z (%): 664.6 (M+, 6.3), 429 (6.8), 405 (6.1), 384
(5.7), 280 (26.7), 279 (27.9), 261 (9.2), 259 (100), 191
(12.5), 148 (11.3), 112 (18.5). Anal. caled for CssHis-
F3N,Oq: C 63.25, H 5.31, N 8.43; found C 63.10, H 5.38,
N 8.62.

322 REEHEWME

B ARF ILR(in vitro) (e 4 b T K 24 25 35 M
E AR ESCHR[21 17720307, BREGEMES R TR 1,
T 2 ZE MR (in - vivo)(E BT K% T0 R A WL A 14
e = 3 WSOk [22] 7 V30T, R B S LS Ry TR
2 1,

Chin. J. Org. Chem. 2015, 35, 2162~2167
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