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(57) Abstract: The present invention relates to a chiral 3-cyclic indole compound
represented by formula (I), which uses 3-methylhydroxyindole as a raw material,
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a chiral intermediate is obtained under the action of a chiral catalyst, and then
a chiral compound having anti-fouling potential is obtained by passing through
/ four reaction steps, thus improving the atom utilization rate. The process is sim-
\ ple, the product has high purity, the present invention has very high bactericidal
activity against Escherichia coli and Staphylococcus aureus, and has excellent
application prospects in ship anti-fouling.
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(2) Boc TR 1) 3- I 2RI s T [bpyl[BFL] Y, fE-FVEMEMLFIER T, 5
WY 2 RAETURIIN, 2 NN 4h, LFROFRZER, BLE, REIFMA
oW 3
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Organo-Cation Catalyzed Asymmetric Homo/Heterodialkylation of Bisoxindoles: Construction of V
icinal All-Carbon Quaternary Stereocenters and Total Synthesis of (-)-Chimonanthidine Si-Kai Che
n, Wen-Qiang Ma, Zhi-Bo Yan, Fu-Min Zhang, Shao-Hua Wang, Yong-Qiang Tu*, Xiao-Ming Zhan
g, and Jin-Miao Tian J. Am. Chem. Soc. 2018, 140, 10099-10103.

3) AT 3 AL BT SY H I [bpy][BE.], 40 'C &~ M. 8 h,
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PREX 1.47g (10 mmol) FY 3-F LR FE| Bk T~ 250 mL AT B[RSk, b
A 30 mL DCM, =@ MHE 15 min 58 20 M, K OMIRE T 0 ‘CRIDKIEH,
SR Ji PR TR S 1 EL P 22083 100 mL Boc BRIET, 431000 58 4 ) K e MRS &
HIRHEFE 30 min. JIA 50 mL /KFikE, HTEK K,CO; BIE7K Na,CO; [E 441 pH
ff, JA%kE, LR pH E, HERA pH KL 7~8 LI, KEEAE
ABEZERT, HLRAMEER 3x100 mL), SFEE VM, A P55 A
SALEN (3x50 mL) BEEk, To/KBREREN T-158, iRk e, /58] 2.24 ¢ L&MW 1 (77
% 91%).
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FREX 247 mg 6590 1 (1 mmol) - 100 mL TR [BR B b, IR BN
75 mL #[bpyl[BF4], #i#f 10 min, JOAFPEAEALTIO.1 mmol, 56 mg), JRJ5/0
AEAEY 2(259 mg,1.2 mmol), ZiF FHiH: 6 h, AR ABEZERL (3x50 mL), &
FEHAM, A HHEASEAS 3x10 mL) ¥k, TKEBRMN T, WE
Wi, 153406 mg KT ED 3 7 F 87%).

PEBERI: TTOMIE. P2FR 86%, ee 94%, [alp-8.0 (¢ 0.5, DCM). m.p.
86-88 ‘C. 'H-NMR (CDCls, 500 MHz): & 7.92-7.88 (d, J =8.1 Hz, 1H), § 7.42-7.39
(m, 1H), § 7.26-7.20 (d, J = 4.2 Hz, 2H), § 2.99-2.91 (m,1H), § 2.85-2.73 (m, 1H), &
2.72-2.68 (m, 1H), § 2.45-2.39 (m, 1H), & 1.68 (s, 9H).8 1.46 (s, 3H). MS-ESI m/z:

464.10 [M+H]",

3) ARG 4 BI5R

= SeOzPh = |
< Nal, [bpy][BF 4] <
O (@)
N 40°C N

Boc i30c
4

3
FREX 93 mg (0.2 mmol) FIMLAY 3 T 100 mL A [BUR B, InAMLL
EN(90mg, 0.6mmol), Fiif: 15 min J5 A [bpyl[BF,] (0.5 mL), 7E 40 £ F &M 12
h, LR ABEZEA (3x20 mL), &FHANUAH, AV B FBMELH 3x10
mL) ¥iik, TOKBRERAN T, RSS2 74 mg A 3 (772 90%).

7



WO 2022/135397 PCT/CN2021/140092

PERERS I . oML 72 F 93%, ee 95%, [alp™'-33.9 (¢ 1.25, DCM). 'H-NMR
(CDCls, 500MHz): § 7.90-7.93 (s, 1H; d, J = 1.2 Hz, 1H), §7.81-7.83 (d, J = 7.8 Hz,
1H), § 7.71-7.76 (t, J = 7.2 Hz, 1H), § 7.62-7.67 (t, J = 7.2 Hz, 2H), § 7.31-7.36 (m,
1H), § 7.19-7.24 (m, 2H), § 3.29-3.39 (m,1H), § 3.14-3.23 (m, 1H), § 2.33-2.52 (m,

2H), 5 1.64 (s, 9H), 5 1.46 (s, 3H). MS-ESI m/z: 402.06 [M+H]".

4 RSP 6 A5 R

e!
<
o + - B
N 0= N~ S0 o ©°
H N 6
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4 Boc
\
Boc

FREX 176 mg (1.2 mmol) FILAHI 5 T 100 mL TEERIE R, IS
8N (36 mg, 1.5 mmol), $HiifE: 15 min JGIMALEY) 4 (401 mg, 1 mmol), =iF T
[Mi 8 h, FLFRCBEZEEL (3x20 mL), S HFE NI, A HUAR S5 F R Ak 4
(3x10 mL) ¥eigk, T/KBRRREN T, RS, 35328 mg ka6 (7%

78%)

) ARG 8 A5 R

O
N NHZ P
3 o NH
©fr\;;60 Ni3 H
\ 7 oc 8
Boc

FREX 420 mg (1 mmol) FILAY 6 T 100 mL TEERIIAEEH A+, IMARR
1L 47(84 mg, 1.5 mmol), fE 50 & M 2h, ALBRAEEEER 3x20 mL), 7
AHU, YD B ALAN 3x10 mL) BEi, TKERBRANT B, WER

Y, 193] 164 mg LY 8 K 94%).
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PEREARI . FRIE OIS, PFR 86%, ee 97%.[alp +132.1 (¢ 1.1, DCM).
'H-NMR (CDCls, 500MHz): § 7.25-7.18 (m, 2H), § 6.81-6.75 (t, J = 7.2 Hz, 1H), &
6.63-6.59 (d, J = 7.8 Hz, 1H), & 4.91 (s, 1H), § 4.24 (br, 2H), § 3.15-3.11 (m, 1H), &
2.85-2.81 (m, 1H), § 2.15-2.11 (m, 1H), § 1.98-1.95 (m, 1H), § 1.52(s, 3H). MS-ESI
m/z: 197.11 [M+Na]*.

O)HIRELEYD 10 BIE K

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, % Y
WiPRE 174 mg (1 mmoD)HEY) 8, BN 50 mL BT R A EFMH FFImA 12
mL HTEK S, SRS SN RN 0.9 mL B = 2K I 20 min, 40
SRR BRI 0°C FIVKIKIB H 28RN 485 mg &4 9 (2.5 mmol), =iF%
R RE 3 /NI o I S REI HH R I ) VR B R AN T, SRR (3%20 mL)
ZEIUIE AT G T (Bx15 mL) Pk, JoKBRERSN T8, RIS, TLC A
WAL A AR YE, B ENT3 3] 441 mg B HARE SV 91%).

PEBERG I . IR AFEE, P7FR 89%, [alp +126.3 (¢ 0.8, DCM). 'H-NMR

(CDCls, 500MHz):  8.69 (s, 1H), 8.67 (s, 1H), § 7.28-7.05 (m, 4H), 6.35 (s, 1H),

6.33 (s, 1H), 5.67 (s, 1H), 3.79 (s, 6H) , 3.54- 3.51 (m, 1H), 3.34-3.31 (m, 1H),

2.21-2.18 (m, 1H), 1.96-1.92 (m, 1H), 1.46 (s, 3H). MS-ESI m/z: 491.18[M+H]" .
S 22 Xt A S TR A B R

K kAR RE VLRI E HAR W 10 X 4 3 2] %) Bk (staphylococcus
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aureus)FUKFT I (escherichia coli) M B iEE o B&FN I 1 v (B A A P 1
Pl LR 100

KR MRS, UG 2 mL R SRR KR, DAINZ
AR B AR Y PR PERT R, DUAS I SZ AR A AN B ol bl AR B
ST, ZIVIRIIGE IR N | g /L, MK MRS, IRAIIA. Al Ak o
IINBE 2 200 pl, {8 i & B WK SN 100 ~10° cfu /mL( cfu BVE ¥4 1 B A7,
lcfu RABEREFRIGEBE TR LB — AR o IRGEFR 240 5, HIE
U T A B 1) A VO T B ) D R AR

b S0, M| MRS A A5 Xt P 2 e P 5 R L33
% 1 2SI PR E MIC A ( Bhr:g/L)
WA Kt v G Bt BT ER T

10 0. 0625 0.0313

® 1RGSR U B PR H PRSP 10 X R FT B A0 <0 1078 %) 2K b 2
HARBRAIHIER

AR YRR FIE 3-A0 R S A AL SR TBTO AR A A A
BT, T HAE RIS SR G Ah, ARIL T 5 B i
AT S VEREL T RIS L) TBG (TBG S P & ) e /N R BE I FE 0.0625
AT 0.1250 g/L)

DL B R AN IR T A R W A S A o BHRT 3 BRFAIE DL R AR R I RO A AT
W AR N N AZ T fiE, AR A 3R SEH ] BRI, b3 STt 49 A0 56 B 5
IR R R AR RSB, EABE AR IR ARYE R AT R, AR
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W F E kB
L — T 3-3RmISEA 51, HAAEAT: P B PrEmnRie s, sl (D Jor:

3. BUORIEESR 2 Bk i F 1 3-FRm R A Sl 2 78, HARRIEAE T HE T AP 3%

(1) 3-FEFIENET DCM, A (Boc),0, =il THiH:, MindbE=20, XM 30 min,
IR BEAEEL, VA, 193] Boc {RH 3-FR L ER LG,

(2) Boc {R#'H 3-HIEFLFEN|NIE T [bpyl[BF.IH, fEFIEEAFERT, S5HEY 2 KER
FURRRL, ZETRM 4h, CECERFEER, WG, BRFHEAEY 3

(3) T A 3 AL ENEE AP I [bpyl[BEs], 60 CR&AL 8 h, LR LEEFEAL,
i, HEMEY 4

(4) I A T PR B I, IS, BRI REL S A, AL
Y 4, FETFRE 30 480 100 BERERE PR 4 AN/ REAR B, K
K, LIRCERZFER, WERMATE, AEE2M0EY 6;

(5) WA 6 T DCM th, IIANEAMNH, 70 © C M 18 h, BEMMEY 7, KH)5
A A1 8

) a8 T IAKMLIES, WA TMAMEEY 9, AR5 =T KB/ R 2] E Az
EY 10,

4. MRABERCRZR 2 Bk FIE 3-FRmIRE GGl T0E, HEEET LR (2) ik
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5. BORIZER 1 ik i 31k 3-3R IStk 50 A TR B v i o
6. MABBNESR 5 P lie, HAFIEAET ki Biys, Prid J i 284 K i A0 42
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