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WE AT FREREEEN R L SHEDY, B EEE PR AEEAR 2 EAR, "IHE T — RFIE N
BRIRE BB TR AR AR R &9, 452 "TH NMR Il HRMS HH(T T HIIE. #I25 RIZEMpim pEl ik o ik
B, HARE S35 B R AR B S B s A s R BRI R R L. TERIE N 150 g/ha BY, HARL G5 R
(Backmannia syzigachne) ¥&3k¥.(Polypogon fugax). 3K (Poa acroleuca) IR EIEMEIIAIE 75%LL b, H 3 AMes
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KA JTERENRE AT, BRI T BREENE S B

Synthesis and Herbicidal Activity of Chiral Aryloxyphenoxypropionic
Amides Compounds

Liu, Xinghai®
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(® College of Forestry and Biotechnology, Zhejiang Agriculture and Forestry University, Hangzhou 311300)
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Abstract In order to find pesticidal lead compounds with high herbicidal activity, a series of novel chiral aryloxyphenoxy-
propionic amides were designed and synthesized using the principle of active substructure combination and the technology of
biological enzyme splitting. The structures of the target compounds were confirmed by "H NMR and HRMS. The preliminary
bioassay data showed that all target compounds displayed excellent herbicidal activity and selectivity against
monocotyledonous weeds. At the dosage of 150 g/ha, the target compounds showed herbicidal activity against Backmannia
syzigachne, Polypogon fugax and Poa acroleuca with more than 75%. And the control effects of three compounds against

Polypogon fugax Nees were 100%.

Keywords aryloxyphenoxypropionic acids; herbicide; chirality; herbicidal activity; synthesize; enzyme splitting

TREIMMOEY), WIMERE . WERE . BERE IRIFIEEE
&, fERZI BRI R A EEAER, B 2R
UL BRECTT K TR A A A KV
5 IR A T R TNS 45 44 4 R i) 05 R R AN R TR R L& )
FAT LU R B R0 T s A ok B 7] AR I S 3 il 2 — (]
1). 758 R AN R IR IS (APP) BR B2 — Ik 3 14 i
A, IR AFRHEAR N LR ARG A R0 S 1
SR ] 5 TR 115 RS A A 8 5 4 1 K 81 ok A R 01,
IR H R (Diclofop-methyl, B DM 4 K ¥ R (Flua-
zifop-butyl, B 1) KEMeR B R (Fenoxaprop-p-ethyl,

DS S 4h, BRI A PRI T2 A 2,
AR BREERTE A e R, BTN ROR
2 37 1 22 A 5 N 3017 S 2 S 7 R i 26 o 5 7 v SR 3R A
HIBRFE AL AP, 40 Moon 257V SUH I — R ATEUR
KL APP LG A 1) AT H T /KR B B B R AR
ZREL, Yu SPGB LAY B (B DFRILH R AR
BV PE, (RN 100 g/L I, A& B X B il 1
BIBR AR 87.8%. WETUHAIL, FHELHIMER L1
R BT VR T IR AR IR, RERS AT AP
PEFE AR BRESRIME A P ST, T SR
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RO P g 8 DN 2 Stk B, N T 3 A P IR
L, E D BRI RR R L M Al b 9] N dhit), IER
BT AR BR, Wt IEE R T — R VIR WLRIE 1)
RS E AR AN BB 2), DR IEA T
R EIR A 2 S A, B4, Btk a4 'H
NMR £l HRMS #4T 7 &M000E, HAT 1 BRE g vt
T, SRRIFTE B LA YN I R AR A 535 B
B RGHBREEE. HER A YA % 26 40 Scheme 1
Fi7R.
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Figure 1 Chemical structures of clodinafop-propargyl, fluazi-
fop-butyl, fenoxaprop-p-ethyl, and compounds A and B

1 ER54e
1.1 BirtE4INEak

HARMEAY) 8 16 Rl 75 2 LA 2- S T IR IS 1 A48
Ty NJERL, RNV, SRS AR 2-(4-FEOR
HILAIR L), 2-@-FFEREL) AR FIHLAEY
gk i3 WZ007(Aspergillus oryzae WZ007)¢ 313347
Py, A e B o TR AR (R)-2-(-4- 2 ik 2 480 L ) 7R i P i
3), ARIFKIRAR(R)-2-(4-FF IR A L) N IR(6), LEW
6 H 5 2,3- 5-5- &M nE 2T Williamson B At 5 8 AE Bk
(R)-2-{4-[(5-5F-3-FMt iE -2- 38 ) S FE | R S A TR (7), #¢
S 30 v R [ B 2R e A i E R A
8.

1EA o R A 3 Fd fEd, SR T AYEER o
HiR, TR B K i WZ007 £ A8 EE ) —Fh, £l
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Figure 2 Design strategy of target compounds 8

WL Y R 2 A ) TR 2 B AR K L IRl
EERT IR I I AR I8 R ke, R I P e A A U A
FEVEME pH, 1 &% 2 76 35 'C. pH N 7 IR N4 TF
2K M8 WZ007 $5 7328 oS H ) 4R (R)-2-(-4- 72 B K
AN HEEQR), &F R o hEdk 3 1
ee fHVWIL 98.4%. [FIEFHHAE R T &I F=H0(S)-2-(4-F2 H 0K
AE)VNR@), WEY 4 HE5EFEELE0 N AR
(S)-2-(4-FRFIR A F) IR R, AR5 76 R AR B AR &
T HEAT AN BE A SN AE BR(R,S)-2-(4- 5 3 22 A L) TR R
(5), B 5 Bl ARk &9 2 AT, LIE
RREI = B A .
1.2 LEPRURIE T

LA H AR A 8a MBIHEAT IS4 0T, 'H NMR % &
W6 1015 Ab i UG R Bk i S AU I U, 5 8.18~7.01
] P 22 B U g nbe e PR 2R 3R SR, o 4.88 &bl
G N R ARSI, o 1.57 Ab i) X EE 1§ A H L ()
Wi, 75 HRMS 1B, 2k &5 F 5 TG HAE
NIM+H]" 387.0906, MEE[M+H]" 387.0902, 4%}
RZLE 0.003 L.
1.3 LEYIRIRERM

HAR AR B MRS R R 1. WE 1 7]
PLEH, HErMEAEY 8 7F 150 g /ha 7l & T 25 M- AL FE X} #
THARARHRFEE R, kA, RAR)BEA RIFH
PREEVE, TR AR EGY . N RO
TEPE, ULEA T H bR E PRSIk B 1 B R T R A
BB, H AR &4 8 % 1 B 14 E 14 3575 80% LA I,
o 8c, 8f, 8g, 8h IAE] T 90%; X F- BRI bR EyE PEAE
75%~80%Z Ia]; X #ek BL I BR BIEVE 73 A 100%,
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8a: R = H, 8b = 2-OCHj, 8¢: R = 4-C(CHj)s, 8d: R = 2,4-(CHa),,
8e: R = 2-CH3-3-Cl, 8f: R = 2-F, 8g: R = 4-F, 8h: R =2,6-F,,
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Scheme 1 Synthetic route of target compound 8

F1 TEHIE 150 g/ha T HARGEY) 8a~8j (1155 35 M (3l il
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Table 1 Herbicidal activities (percent inhibition/%) of title

compounds 8a~8j

&Y Ik AE O RE EE BLE RIAK
8a 0 0 0 85+2 100+0 80*1
8b 0 0 0 85+3 90+1 75+1
8c 0 0 0 90+0 90+4 75+0
8d 0 0 0 80+1 90+2 80+0
8e 0 0 0 85+0 95+0 80+0
8f 0 0 0 90+2 90+1 75+0
8g 0 0 0 90+0 95+1 80+£0
8h 0 0 0 90+1 90+3 80%2
8i 0 0 0 85+1 100+0 85+2
8j 0 0 0 85+0 100+0 80*1
) f=

ﬁﬁ}é;;& 1000 100+0 1000 100+0 100+0 95+1

90%, 90%, 90%, 95%, 90%, 95%, 90%, 100%, 100%, HJ
DU H AR SN 8 X bR Sk R RU AR BT B e 4l 75 1,
I FHRIEARLE 90%~100% 2 [0]. 2 LUK HONSLIRI,
BILXS 8g, 8h, 8i, 8 MM E AT LRI, A
) E AR & 4 AR 1 T SR H AR &9,
WARPAZRAE VT T .

2 Zhig

WRYEIEVERE PR IR B, 507 R RN IR R A 2
fil B SIANBE SR, JFRECT BV BOR, Wit
BT 10 TR R W7 EOR A IG5 4. 1]
A AT RE, 1£ 150 g/ha FIET, HisLEWY
X RARIR (R B, Bk, RLaoR)BoR
[ DprEE S i SR e ﬁﬁ%f&%%ﬁ?ﬁﬁﬁﬁ (e
EY) 8a, 8i, 8j FA 100%FiFRACR. XL LU0 Hidk 77
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ER AN SV — DA B T A,

3 IS
U5
Bruker AVANC III 500 MHz A% REFEHRAY; | ks 55
BREEERA R AT X-4 BIHC7 BoR s s e Gl T
A# 1F); UPLC H-CLASS/QTOF G2-XS JfiitAx; Fig I
AR R AR HHLA PR AT LOOYE ZX98-1 ek #
RAX; Byid: LC-20AT =y 80BiAH a4 FEAEAYE R 2
7] DG 160 pH it; BT00-50 M A% 4HE 532, #:EH140 5
aifb (W ENTRERCA H B, F BT, 200~300
B). BT FHARFRIRN I 7240 R 43 b 46
32 2-(4-REXEE)REFPEEQ)MERK

N, f&4°°F, 7£ 100 mL [¥PY FEE A CH;OH
(15 mL). Na,SO; (0.003 mol). Xt Z —3(0.050 mol), J
HZE 30 C, LB 30% CH;ONa i H ¥ % i
(CH3;ONa 0.075 mol). ¥ EfRiR 0.5 h J5, N 2- N
I 5(0.033 mol), &Wﬁ 6~7 h. IR ELER T pH =
2~3, MR AL, e 25 705 HA VLA,
BRI A %m{ﬁ/ﬁﬁiﬁh‘(20 mL X 3), &TC/KERERN
TS5 L, A5 AR B R A 280 AR ATV T
i) : LR LB =1 514> & 4l e 159 2 20 A% i 4
4562 g, “# 70.5%. '"H NMR (500 MHz, DMSO-d;) o:
9.01 (s, 1H), 6.72 (d, J=9.0 Hz, 2H), 6.67 (d, J=9.0 Hz,
2H), 477 (q, J=7.0 Hz, 1H), 3.66 (s, 3H), 1.46 (d, J=
7.0 Hz, 3H).

3.3 (R)-2-4-#EFEE)RERPEEQ)HEK

1 500 mL )P0 FBEHH A A A4 2 (0.102 mol)
F7K(200 mL), HEPEIEEIT pH - 2h Z I A A i 3

3.1
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0.5 mol/L ) NaOH ¥ 115 VU [ Gelififk & pH, 4 M
W pH A 7.0 B, KT WZ007 (3 g), #HlkRIE
435 C. fF pH THRBRFEAZ S, 1511, JRE
e R 25 R B I F 2R LRSI IEDIEUX, BEWH 2
R CHEACH(50 mL X 3)FF-& I A HUH, SToKmmRin+
W Ja, WEARAR B RR CORARI A 8.846 g, RIFZ 2+ A fA
(R)-2-(4-F IR AT IR H ER(3), IR 88.4%. &

PRV i 20 A7 75 P TR) A 3 1) ee fE AT 3% 98.4%. '"H NMR
(500 MHz, Chloroform-d) ¢: 6.85~6.68 (m, 4H), 5.48 (s,
1H), 4.69 (q, J=6.5 Hz, 1H), 3.78 (s, 3H),1.61 (d, J=6.5

Hz, 3H).
AN/ RREBREBORT pH £ 2~3, A

B2 CBEAZEN(50 mL X 3), Z2J0/KER BN 15 Jn B 153 21
H 4 8.031 g, BIHR4BllF=H(S)-2-(4- R A5 N
FR(4), WE N 86.5%. mp. 139~141 C (Lit™* 139~
140 °C); "H NMR (500 MHz, DMSO-dj) 6: 12.85 (s, 1H),
8.96 (s, 1H), 6.74 ~6.61 (m, 4H), 4.63 (q, J=7.0 Hz, 1H),
1.45 (d, J=6.5 Hz, 3H).
34 2-(4-REXFE)REG)HEK

£ 100 mL = VRS H N (S)-2-(4-F2 2 R A A
F2(4) (0.006 mol)FIHIE(0.275 mol), HHNTIRE, Hidk
TN 98% I i B2 (0.825 mmol), JN# a1 [ %4 8h,
IR OB, F5 SR, NaOH R AR 15 7 pH
N7, MR R . R 4BR(15 mL X 3)AEEL
Jid A5 B AR COREBRRAR 111 g, BIP=H0(S)-2-(4-F2 3
FEINRHFEE, ICE 95.7%. K FT15(S)-2-(4-FH 0K
FIE) AR FESINN 100 mL =B, I35 H 220
mL) &, 482N 30% () CH;ONa ) H B ¥4 i
(CH;ONa 6.4 mmol), J#AEIRMNZ) 14 h 51k B,
TIAIK(30 mL), 75 pH & 2~3, iEAbHE 1) A (0[]
PR(R,S)-2-(4-F2FE R EHFL)NIR(S) 0.953 g, U 91.2%.
m.p. 142~144 C (Lit"* 144 C); [a]® —5.0 (¢ 0.01,
CH;OH); "H NMR (500 MHz, DMSO-d;) d: 12.86 (s, 1H),
9.01 (s, 7H), 6.76~6.59 (m, 4H), 4.61 (q, J=6.5 Hz, 1H),
1.43 (d, J=6.5 Hz, 3H).
35 (R)2-4-BREXFE)RER(6)MEMK

£ 100 mL B =B i A F a4 3 (0.050 mol),
A PEA RSB NBC AT 10%01) NaOH (40 mL)¥A T,
RN 3 he RS RIATIA R pH 2 2~3, H 4R 4
BEAEHL(40 mL X 2), & IAHUAH, T Biass s
trhE K 6 8.4 g, W 92.3%. m.p. 139~141 C (lit.**!
141~145 “C); '"H NMR (500 MHz, DMSO-dq) o: 6.77~
6.53 (m, 4H), 4.61 (q, J=6.5 Hz, 1H), 1.43 (d, J=6.5 Hz,
3H).
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3.6 (R)-2-(4-[(5-F-3-mMIE-2- B ) FE )X EE AL
(T)HIERK

752845 15 R OR <F - B AR T 50 mL =
HBIE S, %N DMF (15 mL). a4k 6 (0.035
mol), fF5E AV, 0N B ER £ (0.053 mol), F i F
70~80 CHiFE 2 h, FIAELRIEZ&AF T FE 3 O =Ky
2,3- T H-5-FUMEIE (0.032 mol) 2218 i I 2 Je Ak £ .
RIGTHIRZE 90 C, JRMNZ)T~8 h. £ BRAEL, VK
ZAF R AR R pH 2 2~3, ks @R, Kk,
g, TR AE K 9.087 g, Bl (R)-2-{4-[(5-5-3-
ST e -2- 38 ) S R PR S R IR R (7). 77 91.3%. mup.
208~210 ‘C (Lit.*1211~212 C); "H NMR (500 MHz,
DMSO-dg) 8: 13.09 (s, 1H), 8.19 (dd, J=10.0, 2.0 Hz,
1H), 8.02 (d, J=2.0 Hz, 1H), 7.17~7.06 (m, 2H), 6.96~
6.85 (m, 2H), 4.83 (q, J=7.0 Hz, 1H), 1.51 (d, J=7.0 Hz,
3H).

3.7 H#LEY 8 A

£ 50 mL ) =B R e InAAEY) 7 (2.0 mmol),
=4 f(3.3 mmol) M ZE I KE(15 mL), Fr MG, UK
WHERZE 5 °C, A EDCI (2.3 mmol), i I(EUAR) #E %
(2.1 mmol), IN5EYEE G Ak ELVKIR [ M. 7~8 h. JigZ&k
X E WG, BN VCRE) © MR LR =1 !
3 AR s &4 8.
(R)-2-[4-(5-F-3- 9 -2- ML g 4 22 ) AR AU R - V- R R A
ki (8a): AME, FF 67.3%, 82.3% ee. mp. 111~
114 °C; '"H NMR (500 MHz, DMSO-dy) &: 10.15 (s, 1H),
8.18 (dd, J=9.5, 2.0 Hz, 1H), 8.01 (d, J=2.0 Hz, 1H),
7.64 (d, J=17.5 Hz, 2H), 7.32 (t, J=8.0 Hz, 2H), 7.15 (d,
J=9.0 Hz, 2H), 7.08 (t, J=7.5 Hz, 1H), 7.01 (d, J=9.0
Hz, 2H), 4.88 (q, J=6.5 Hz,1H),1.57 (d, J=6.5 Hz, 3H);
HRMS caled for CyHj,CIFN,O; [M+H]" 387.0906,
found 387.0902.
(R)-2-[4-(5-5-3- - 2-Mb mg 45 58 ) R A 25 -V-2- A4
FREE N BEZ (8b): B EEAE, 2% 66.8%, 99.7% ee.
m.p. 77~79 “C; 'H NMR (500 MHz, DMSO-d;) 0: 9.27
(s, 1H), 8.17 (dd, J=10.0, 2.0 Hz, 1H), 8.04~7.98 (m,
2H), 7.17 (d, J=9.0 Hz, 2H), 7.14~7.03 (m, 4H), 6.93 (t,
J=17.5 Hz, 1H), 5.06 (q, J=6.5 Hz, 1H), 3.83 (s, 3H), 1.55
(d, J/=7.0 Hz, 3H); HRMS calcd for C,;H;yCIFN,0O3; [M+
H]" 417.1012, found 417.1002.
(R)-2-[4-(5-5-3-Fo-2- M g S5 58 ) R S 2 - V-(4- B T
FEREE L (8¢): LBl {4, F=2 69.5%, 91.4% ee.
m.p. 100~107°C; '"H NMR (500 MHz, DMSO-d,) §:
10.10 (s, 1H), 8.17 (dd, J=10.0, 2.0 Hz, 1H), 8.01 (d, J=
2.5 Hz, 1H), 7.54 (d, J=9.0 Hz, 2H), 7.32 (d, J=9.0 Hz,
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2H), 7.14 (d, J=9.0Hz, 2H), 7.00 (d, J=9.0 Hz, 2H), 4.85
(q, J=6.5 Hz, 1H), 1.55 (d, J=6.5 Hz, 3H), 1.25 (s, 9H);
HRMS caled for Co4H,sCIFN,O; [M+H]" 443.1532,
found 443.1529.

(R)-2-[4-(5- % -3-Fr-2- ML W 46 0 ) R S R )-V-(2,4-
L) R L A bR (8d): It A4, 722K 73.4%, 93.5% ee.
m.p. 119~121 ‘C; '"H NMR (500 MHz, DMSO-d;) §:
9.49 (s, 1H), 8.19 (dd, J=10.0, 2.0 Hz, 1H), 8.02 (d, J=
2.0 Hz, 1H), 7.19~7.10 (m, 3H), 7.04 (d, J=9.0 Hz, 3H),
7.00~6.91 (m, 1H), 4.91 (q, J=6.5 Hz, 1H), 2.25 (s, 3H),
2.06 (s, 3H), 1.59 (d, J=6.5 Hz, 3H); HRMS calcd for
C2H, CIFN,O; [M+H]" 415.1219, found 415.1215.

(R)-2-[4-(5-5-3- 55 -2- Mt Wi 48 Ik ) 2R 2 Ik - IV-(2- HH k-
3-FOARFE ML % (8e): KB lE 4, F=2 65.2%, 87.1%
ee. m.p. 159~162 ‘C; "H NMR (500 MHz, DMSO-dj)
9.89 (s, 1H), 8.20 (dd, J=10.0, 2.0 Hz, 1H), 8.01 (d, J=
2.0 Hz, 1H), 7.32 (dd, J=7.5, 2.0 Hz, 1H), 7.23~7.15 (m,
4H), 7.04 (d, J=9.0 Hz, 2H), 4.95 (q, J=6.5 Hz, 1H), 2.12
(s, 3H), 1.59 (d, J=6.5 Hz, 3H); HRMS calcd for
C1H5CLFN,0; [M+H]" 435.0673, found 435.0670.

(R)-2-[4-(5-5-3-F.-2- Mt W 48 55 ) R B 6 ]-V-(2- 90 ) 7K
SRR (8F): A, 72 63.2%, 98.3% ee. m.p.
73~75 °C; '"H NMR (500 MHz, DMSO-ds) d: 9.98 (s,
1H), 8.20 (dd, J=10.0, 2.0 Hz, 1H), 8.02 (d, J=2.0 Hz,
1H), 7.76 (td, J=8.0, 2.0 Hz, 1H), 7.30~7.24 (m, 1H),
7.24~7.13 (m, 4H), 7.02 (d, J=9.0 Hz, 2H), 5.03 (q, J=
6.5 Hz, 1H), 1.57 (d, J=6.5 Hz, 3H); HRMS calcd for
CaoH6CIFN,05 [M4H]' 405.0812, found 405.0807.

(R)-2-[4-(5-5-3- 5 -2- ML g 48 228 ) AR A 2 ]-V-(4- T K
R BE% 8g): AHEEE, 7R 65.1%, 97.5% ee. m.p.
123~126 °C; "H NMR (500 MHz, DMSO-dj) d: 10.23 (s,
1H), 8.19 (dd, J=10.0, 2.0 Hz, 1H), 8.01 (d, J=2.5 Hz,
1H), 7.65 (dd, J=9.0, 5.0 Hz, 2H), 7.19~7.11 (m, 5H),
7.04~6.95 (m, 3H), 4.86 (q, J=6.5 Hz, 1H), 1.55 (d, J=
6.5 Hz, 3H); HRMS calcd for C,0H;cCIF,N,0; [M+H]"
405.0812, found 405.0808.

(R)-2-[4-(5- 5 -3- -2~ Nk g 4 ik ) 8 A 2k ]-V-(2,6- —
SO RIE N BEZ(8h): KR, 72 66.4%, 96.9% ee.
m.p. 99~102 ‘C; "H NMR (500 MHz, DMSO-d;) J: 9.98
(s, 1H), 8.18 (dd, J=10.0, 2.0 Hz, 1H), 8.01 (d, J=2.0 Hz,
1H), 7.67 (td, J=9.0, 6.0 Hz, 1H), 7.36~7.30 (m, 1H),
7.18~7.12 (m, 3H), 7.10~7.05 (m, 1H), 7.04~6.97 (m,
3H), 4.98 (q, J=6.5 Hz, 1H), 1.55 (d, J=6.5 Hz, 3H);
HRMS caled for ChoH;sCIF;N,O; [M+H]™ 423.0718,
found 423.0712.
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(R)-2-[4-(5-5-3-F-2- M W S 28 ) R A BE ]-N-(3-F) K
BTN W (8i): A E AR, 722 70.7%, 94.5% ee. m.p.
116~118 “C; 'H NMR (500 MHz, DMSO-dg) 6: 10.38 (s,
1H), 8.18 (dd, J=10.0, 2.0 Hz, 1H), 8.01 (d, J=2.0 Hz,
1H), 7.85 (t, J=2.0 Hz, 1H), 7.57~7.53 (m, 1H), 7.35 (t,
J=8.0 Hz, 1H), 7.18~7.13 (m, 3H), 7.00 (d, J=9.0 Hz,
2H), 4.88 (q, J=6.5 Hz, 1H), 1.57 (d, J=6.5 Hz, 3H);
HRMS caled for C,0H;(CLFN,O; [M+H]" 421.0517,
found 421.0510.

(R)-2-[4-(5-5-3--2-ME W A 5k ) R A Bk ]-V-(4-F0) 7K
FENEZ (8)): E Bk, =% 63.0%, 96.6% ee. m.p.
113~117 “C; '"H NMR (500 MHz, DMSO-dg) d: 10.30 (s,
1H), 8.18 (dd, J=10.0, 2.0 Hz, 1H), 8.01 (d, J=2.0 Hz,
1H), 7.68 (d, J=9.0 Hz, 2H), 7.38 (d, J=9.0 Hz, 2H), 7.15
(d, J=9.0 Hz, 2H), 7.01 (d, J=9.0 Hz, 2H), 4.88 (q, J=
6.5 Hz, 1H), 1.56 (d, J=6.5 Hz, 3H); HRMS calcd for
CaoH16CLFN,0; [M+H]"421.0517, found 421.0510.

3.8 RREEMMR

T 28 7 R AR W T A A AT e 1 5 i g AR 24
He 22 VP A IR SCHER[45] 77 5 REAT, R RIS RS R
FITER 1.

BOf OB K T A AR R 2 T R LR SR
S,

$#H B#1 KL (Supporting Information) L&) 8a~8j [
"H NMR F1 HRMS 3. X SEAEn] LA 2 AT 3l
(http://sioc-journal.cn/) I N #k.
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