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Abstract ; N-( diphenylphosphinyl ) -imines were prepared via the reaction of aryl acetophenone with hydroxylamine hydrochloride.
Among them,some primary amines were obtained by directly reducing the corresponding oximes under Pd/C/H, conditions. Re-
garding the oximes that are difficult to be directly reduced ,they were modified with diphenyl phosphorus chloride ,reduced with so-
dium borohydride ,and deprotected with hydrogen chloride to obtain primary amines.The desired products, which can be used in
the synthesis of many bioactive compounds,were obtained by cyclization of a primary amine with 4-chlorobutyryl chloride under
basic conditions.The structures of the target products were characterized by '"HNMR , " CNMR , and HRMS-ESI.
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Fig.1 Synthetic route of pyrrolidine-2-one

1 SSIERsy
1.1 FZERSEH

400 MHz % fif 34k I 3% AL (TMS S I Fs,
LE LR AR A F) ; Q-Tof Premier %I
Ay PR AL ( HRMS-ESI, IR R RN (B A R
3w s RE2000 #9525 Jig % 2 i (i 5@ A=
AL ER ) s ZNCL-GS130 * 70 T4 Yl i Sy 4 bk 2%
(LT T HAL A BR 5T 4E 22 w] ) ; DHJF-8002 #4
IR P IR FE S (Y AR A BRA A

AL e | BE R &N Al Bk (PE) | TR £ g
(EA) . &1 (EtOH) | B B ( MeOH ) | — 54 H 4
(DCM) IEC e ( B ZRB R B A RA ) ;
=GO prat, BRI T A AL R I A A BR
INTD) S HRERR B R (4- T B ([ 25 4 b
SFRAAE AR ) ; ORI R R (-
TR R 2R e Ay A BR A W) 5 Ak (10%,
2y 55% KB , = R (i) ABRAR]) ,
it AR 4R 3 A 2
1.2 SEETTE
1.2.1  J50H &

IR TG (2a) & BCAH, T 100 mL (P4
RS, B 2.4 g(20 mmol ) ZE Zfi (1a) IF
it T 30 mL(V( ZEE) :V(IK)=2:1)IBGHEHR F,
FEMA 2.08 g (30 mmol) FH AR FLHE . 2.4 g(30

mmol ) it FR AN , K5 S TR & W 3 A i ]
Ui 1~4 h, IR, W) SN B A
oo VR R B TR R R N VS W TS R A,
(20 mLx3) LW LR, G IFA PR, FHIC/K 6
PR AN T 1, e TV AT B AR FRE 2. 62 ¢, )
R 97% , HEHT N R,

MR T A8 8B 2b~ 25,

(E)-KZHfG (2a) :2.62 ¢ @M, =R
97% ,m. p.60.4 ~ 61.4 C (SCHL'® {6 m. p.59 ~
60 °C ), 'HNMR ( CDCl,, 400 MHz), &: 9.53
(br,1H,—NOH);7.70 ~7.57 (m, 2H, Ar—H) ;
7.38(t,3H, J=3.4 Hz, Ar—H);2.31 (s, 3H,
—CH;)

(E)-1-(3-5K3E) L Je-1-Mifi5 (2b) :3.22 ¢
F 0 AR, 72 % 94% , m. p.90.8 ~ 92.8 C (L
Bk H m.p.90.7~91.5 °C), "HNMR ( CDCI,,
400 MHz) ,5:8. 73 (br,1H,—NOH) ;7. 60 (t,1H,
J=1.6 Hz,Ar—H) ;7.49(dq,1H,J=7.3,1.4 Hz,
Ar—H);7.38 ~7.26 (m, 2H, Ar—H) ; 2. 26 (s,
3H,—CH,)

(E)-1-(4-5FK%L) She-1-Fif5 (2¢) :3.97 ¢
F 0 [ K 77K 94% , m. p.98.4 ~ 100.4 °C (X
B2 A m. p.99 ~ 100 °C), "HNMR ( CDCl,, 400
MHz) ,8:8.35 (br, 1H,—NOH) ;7.55(d,2H, J =
8.6 Hz, Ar—H);7.33(d,2H, J=8.6 Hz, Ar—
H);2.25(s,3H,—CH,) ,

(E)-1-([ 1, 1"-Bk 2K ]-4-%&) & Fi-1-F i
(2d):4.06 g H@FE K, ;=% 96%, m. p. 184 ~
186 °C ( SCHL'™ {H m. p.184 ~ 186 C), "HNMR
(CDCl,,400 MHz) ,6:8. 32(br, 1H,—NOH) ;7. 73
(d,2H,J=9.9 Hz, Ar—H) ;7.62(d,4H,J=5.0
Hz,Ar—H);7.46 (d,2H,J=7.5 Hz, Ar—H) ;
7.38(t,1H, J=9.9 Hz, Ar—H); 2.33 (s, 3H,
—CH,) .

(E)-1-( 2-9-4-H & R I ) & Be-1-H Ji5
(2e):3.48 ¢ I [ A, 77 % 95%, m. p. 105 ~
107 °C ( CHR A m. p. 106 ~ 107 C ), "HNMR
(CDCI,,400 MHz) ,6:8. 53(br, 1H,—NOH) ;7. 37
(t,1H,J=8.7 Hz,Ar—H) ;6. 68(dd,1H,J=8.6,
2.5 Hz,Ar—H) ;6.62(dd, 1H,J=12.8,2.5 Hz,
Ar—H) ;3.80 (s,3H,—O0Me);2.25(d,3H, J =
2.4 Hz,—CH,) ,

(E)-1-(3,4-Z 0 AR ) & Be-1-H Ji5 (2f) .
3.15 g O EAR, 77 % 92% ,m. p.76 ~ 78 °C ( X
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BRH m. p.76 ~77 C), '"HNMR ( CDCl,, 400
MHz) ,8:9.16 (br, 1H,—NOH) ;7. 52 ~7.36 (m,
1H,Ar—H);6.99 ~6.76 (m, 2H, Ar—H ) ; 2. 26
(s,3H,—CH,),

(E)-1-( Z5-2-38) Z5e-1-Hi f5 (2g) :3.56 ¢
M E A 77 % 96% , m. p. 146 ~ 148 °C ( SCHk!>"
5 m.p. 146 ~ 147 °C), '"HNMR ( CDCl,, 400
MHz) ,8:8.87 (br, 1H,—NOH) ;8. 08 ~7.98 (m,
1H,Ar—H) ;7.90~7.84(m,2H, Ar—H) ;7. 55 ~
7.43(m,4H,Ar—H) ;2.39(s,3H,—CH,) ,

(E)-1-(Z5-1-3%) ZBe-1-f 5 (2h) . 3.48 ¢
L A 72 % 94% ,m. p. 108 ~ 110 °C, 'HNMR
(CDCl, 400 MHz) ,5:8. 64(br,1H,—NOH) ;8. 03
(s, 1H, Ar—H);7.92 ~7.81 (m, 4H, Ar—H) ;
7.55 ~ 7.47 (m, 2H, Ar—H); 2.43 (s, 3H
—CH,) .

2- RN ZRFEN-1-F G (2i) [ (E)-2i:(Z)-2i=
1:1]:3.00 g A&, 723 92% ,m. p.58 ~60 °C
(SCHRPY A m. p.58 ~60 C ), "HNMR ( CDCI,,
400 MHz) ,5:8.83 (br,2H,—NOH) ;7.47 ~7.28
(m, 10H, Ar—H) ;3.62(m, 1H,—CH);2.92 ~
2.79(m, 1H,—CH); 1.23 (d, 6H, J = 7.1 Hz,
—CH(CH;),); 1.14 (d, 6H, J = 6.9 Hz,
—CH(CH;),) o

(E)-1,3-Z RN EE-1-Fif5 (25) :4.19 ¢ H
O[5 K, 72 % 93% , m. p.80 ~ 81 °C ( CHk™ {#
m. p.80~81 C), '"HNMR ( CDCl,,400 MHz) ,8:
9.42(br, 1H,—NOH) ;7.62~7.53 (m,2H, Ar—
H);7.45~7.34(m,3H,Ar—H) ;7.32~7. 14(m,

SH, Ar—H); 3.16 ~ 3.05 ( m, 2H,—CH,Ph ) ;
2.95~2.86(m,2H,—CH,CH,—Ph) ,
1.2.2  (E)-N-(1-(4-B2EH) W 238 -P, P-—

HILIPEENE (3¢) LAY B G Il

PMEEY) 3¢ A BRG], 7E 100 mL (T4
B T B S BEifi B 1. 69 g(10 mmol ) A8 2 5
(2a) 30 mL TR G (V&P 5) -
VOIECKE) = 1:1) M, il B 25 K 5008 ) R
RS BARARS,RE 3K, RVET
-45 CHRIRF, A 1.01 g( 10 mmol ) = Z i,
JAE b IR BE R B FE 20 min, B S B 2.21 ¢
(10 mmol ) —ZR B AL BEH] 3 mL TR A & W
YR RE 1T A (30 min T 52) o T INSE5e 1
~45 CHEFE 1 h, BEJS R 5 I B T 22 3 e, IR0
R, TLC W, RN 5E 25, i SRR R ok

oy et AR R, V(PE) :V(EA)=5:1~1:
1,155 1. 84 ¢ FIAREAR, 7% 52%,
PRI I RS 2L &) 3d 3e 31 3h 3),
(E)-N-(1-(4-FARHE) W) -P, P-— 85t
RBEBERE (3¢) 1 1. 84 ¢ FIA A, 7= 52% ,m. p.
149.2~151.2 °C, "HNMR ( CDCl,,400 MHz) ,8:
8.08~7.88(m,6H, Ar—H) ;7.52~7.39(m, 8H,
Ar—H); 2.94 (d, 3H, J = 2.2 Hz,—CH, ),
“CNMR( CDCl,, 101 MHz),8:180.2(d,J=7.4
Hz),138.9,137.9(d,J=24.3 Hz),134.6(d,J=
131.0 Hz),131.9(d, J=8.9 Hz),131.7(d, J =
7.1 Hz),129.4,128.9,128.6(d, J=12.4 Hz),
23.0(d, J=12.4 Hz), “PNMR ( CDCl,, 162
MHz) ,8:19. 1, HRMS-ESI, C,,H,, CINOP , SZ il {&
(M) ,m/z:376. 063 1(376.062 8) [ M+Na] ",
(E)-N-(1-(4-RFIAKIL) W 238 -P, P-— K
FER BEBERE (3d) 2 3. 12 ¢ (@A EK, 7% 79%),
m. p.153.3 ~ 155.3 °C ( CHR" { m. p. 153 ~
154 °C), "HNMR ( CDCl,,400 MHz) ,5:8.17(d,
2H,/=8.2 Hz,Ar—H) ;8.03~7.97(m,4H, Ar—
H);7.71(d,2H,J=8.2 Hz,Ar—H) ;7. 68 ~7. 61
(m,2H, Ar—H);7.51 ~7.38 (m, 9H, Ar—H) ;
3.00(d,3H,J=2.0 Hz,—CH,) ,
(E)-N-(1-(2-F-4-H S FRH) W25 ) -P,
P-T ORI BRI (3e) 12,57 g H A, =%
70% ,m. p.123.5~125.5 °C,, 'HNMR ( CDCI,, 400
MHz) ,5:8.03~7.90(m,5H, Ar—H) ;7.50~7. 39
(m,6H,Ar—H);6.78(dd, 1H, J=8.9,2.5 Hz,
Ar—H) ;6. 62(dd,1H,J=13.5,2.4 Hz, Ar—H) ;
3.86(s,3H,—OCH,);2.93(dd,3H,/=4.7,2.1
Hz,—CH, ), "CNMR ( DMSO, 101 MHz), §:
179.2(dd,J=6.6,3.7 Hz) ,164.1,164.0(d, J =
2.9 Hz),161.4,135.5,134.2,131.7(d, J=3.9
Hz),131.5(d,J=2.7 Hz),131.1(d,J=8.9 Hz) ,
128.6(d, J=12.1 Hz),120.0(dd, J=24.7,9.9
Hz),111.2(d,J=2.5 Hz),102.0(d, J=27.3
Hz),56.1,26.4(dd,J=13.0,7.0 Hz)., *PNMR
(CDCl,, 162 MHz), 8:18.5 (t, J = 12.5 Hz),
"FNMR ( CDCl,, 377 MHz),8: - 116.5(dd, J =
12.5,8.8 Hz) , HRMS-ESI, C,,H ,FNO,P , 52l {§
(M) ,m/2:390. 103 0(390. 103 0) [ M+Na] ",
(E)-N-(1-(3,4-Z K5 W2 3)-P,P-—
AL IPEIENE (3f) :2.31 g FIEREK, % 65%,
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m. p.118~120 °C, "HNMR ( CDCl,,400 MHz) ,5:
7.99~7.92(m,5H,Ar—H) ;7.52~7.41(m,6H,
Ar—H) ;6.99~6.94(m,1H,Ar—H) ;6. 90 ~ 6. 84
(m,1H,Ar—H);2.94(dd,3H,J=4.3,2.1 Hz,
—CH,)., "CNMR ( CDCl,, 101 MHz), §: 179.5
(dd,J=2.3,6.5 Hz),166.3(d,J=11.5 Hz),
163.7(dd, J=10,30.4 Hz),161.0(d, J=14.8
Hz) ,134.1(d,J=130.5 Hz),132.1(dd,J=9.6,
3.6 Hz),131.8(d,J=9.4 Hz),131.5(d,J=10.6
Hz),128.5(d,J=12.9 Hz),111.9(dd,J=21.6,
3.5 Hz),104.9(t,J=26.1 Hz),27.0(t,J=10.1
Hz), *'PNMR ( CDCl,, 162 MHz),6:9.1 (t, ] =
13.1 Hz) , YFNMR(CDCI,,376 MHz) ,5:-103. 8
(dq,J=10.9,7.5 Hz) ,—105.0(dtt,J=11.6,8.2,
4.4 Hz) , HRMS-ESI, C,,H F,NOP , Szill i (44
&) ,m/z:378.082 8(378.083 0)[ M+Na] ",
(E)-N-(1-(ZE-1-3&) WLFE) -P, P-— 2RI
JBETSE B (3h) < 2. 81 g HEAEEK, 74 76% , m. p.
98~100 °C, '"HNMR ( CDCl,, 400 MHz) ,8:8. 14
(d,1H,J=8.4 Hz,Ar—H) ;7.99~7.85(m,6H,
Ar—H) ;7.65~7.38(m, 10H, Ar—H) ;3. 03 (d,
3H,J = 1.8 Hz,—CH,), "CNMR ( CDCl,, 101
MHz),6:186.3 (d,J=9.2 Hz), 140.1,139.9,
134.7,133.7,133.0,132.2,131.9,131.8,131.7,
131.5,130.7,129.6,128.8,128.7,128.5,128. 4,
126.8, 126.2, 126. 1, 125.5,28.4 (d, J = 13.3
Hz), *PNMR ( DMSO-d,, 162 MHz) ,8:17.0(t,
J=12.2 Hz) , HRMS-ESI, C,,H, NOP , SZili{# (3
BAH) ,m/z:370. 135 0(370. 135 5) [M+H] ",
(E)-N-(1,3-Z" RN L) -P, P- K Lk
JBETE Y (3j) :2.50 g H @ EA, 7 % 61%, m. p.
102.3~104.3 °C, '"HNMR ( CDCIl,,400 MHz) ,5:
8.10~8.04(m,2H,Ar—H) ;8.03~7.94(m,4H,
Ar—H) ;7.59~7.38(m,9H,Ar—H) ;7.30~7. 18
(m,4H, Ar—H);7.16 ~7.09 (m, 1H, Ar—H) ;
3.74~3.68(m,2H,—CH,Ph);2.93 ~2.86(m,
2H,—CH,CH,Ph ), "CNMR ( DMSO-d,, 101
MHz) ,6:184.5(d,J=7.3 Hz),140.2,137.7(d,
J=23.4 Hz),134.9(d,J=129.5 Hz), 132.7,
131.5(d, J=2.6 Hz),131.1(d,J=9.0 Hz),
128.9,128.7(d,J=12.1 Hz),128.3(d,J=5.4
Hz),126.1,37.1(d,J=11.8 Hz) ,34.1, *PNMR
(CDCl,,162 MHz) ,8:22.5, HRMS-ESI, C,,H,,NOP,
ST (T ), m/z: 432. 148 8 (432.148 8)

7= G AR I s -2- BRI A W B9 6 141
[M+Na]",
12,3 N-(1-(4503EH) 29 -P, P-— 3 LI

PR (de) ST A
LIMEEW) de E W01, 7E 25 mL (R BEIHR
A 424.5 mg( 1.2 mmol) fb&%) 3¢, 8 mL
I i, e e A AR B, TLC Wi, B vy ¢
4 5 T AN PR K KON, e T B 2R, A
6 mL /K, LR LEEAHL (4 mLx3) , oK BBz 40+
B BETIAR] 15 414. 2 mg FIAEIR, 773 97%
AR T A5 B0 E Y 4d 4e 4f 4h 4],
N-(1-(4-FAHE) 23) -P, P-— 2R F JB Ik iz
(4c):414.2 mg @O AL, 72 &K 97%, m. p.
150.7~152.7 °C, "HNMR ( CDCl,,400 MHz) ,§:
7.88(dd,2H,J=11.8,7.5 Hz,Ar—H) ;7. 78(dd,
2H,J=11.9,7.6 Hz,Ar—H) ;7.55~7.30(m,6H,
Ar—H) ;7.24~7.19(m,4H,Ar—H) ;4. 39 ~4. 30
(m, 1H,—CH);3.34 (br, IH,—NH); 1.53 (d,
3H,J = 6.7 Hz,—CH, )., "CNMR ( CDCl,, 101
MHz) ,8:143.7(d,J=5.9 Hz) ,133.2(d,J=78.2
Hz),132.7,132.4(d,J=9.6 Hz),132.0(d,J=
9.5 Hz),131.8(d,J=2.7 Hz),131.5,128.6(d,
J=1.8 Hz),128.5(d,J=2.0 Hz),128.4,127.5,
50.4,25.9(d,J=4.2 Hz), *PNMR ( CDCl,, 162
MHz) ,8:22.3, HRMS-ESI, C,,H,, CINOP , SZiMI{E
(HEAE) ,m/z:378. 077 9(378.078 5) [ M+Na] ",
N-(1-(4-FRFEIRIE) 2.3%) -P, P-— IR FE R it
Jfie (4d):462.6 mg I [ K, 72 3 97%, m. p.
169.7~171.7 °C, "HNMR ( CDCl,,400 MHz) ,§:
7.93(dd,2H,J=12.0,7.5 Hz,Ar—H) ;7. 85(dd,
2H,J/=11.9,7.5 Hz, Ar—H);7.70 ~ 7.28 (m,
15H,Ar—H) ;4.48~4.42(m,1H,—CH) ;3.39~
3.20(m, IH,—NH); 1.62 (d,3H, J = 6.6 Hz,
—CH,), "CNMR(CDCIl,,101 MHz) ,5:144.2(d,
J=6.4 Hz) ,140.5(d,J=76.3 Hz),133.4(d,J=
99.2 Hz),132.5(d,J=9.6 Hz) ,132.1(d,J=9.5
Hz),131.9(dd,J=10.2,2.8 Hz),131.7,128.9,
128.6(dd, J=12.5,9.3 Hz),127.4(d,J=2.3
Hz),127.1,126.6,50.9,26.0(d, J=3.7 Hz),
PNMR ( CDCl,, 162 MHz) ,6:22.6, HRMS-ESI,
CooHy, NOP, SZIAE (THBAH ) , m/z: 420. 1488 0
(420. 148 8) [ M+Na]",
N-(1-(2-F-4-HUAE FOR BN JE ) 58 ) -P, P-
TR L R i (4e) 42101 mg H A E AR, PR R
95% ,m. p.140. 8~ 142. 8 °C . "HNMR ( CDCI,, 400
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MHz) ,6:7.87~7.76(m,4H,Ar—H) ;7. 48 ~7.29
(m,6H,Ar—H) ;7.07(t,1H,J=8.7 Hz,Ar—H) ;
6.60 ~6.51 (m, 2H, Ar—H); 4.48 ~ 4.40 (m,
IH,—CH); 3.74 (s, 3H,—OCH, ); 3.54 ( br,
1H,—NH); 1.55 (d, 3H, J = 6.9 Hz,—CH,),
“CNMR (CDCL,, 101 MHz) ,8:162.1,159.9(d,J=
11.2 Hz), 159.7,133.9,132.5(d,J=9.7 Hz),
131.9(d, J=9.3 Hz),131.7(d,J=2.7 Hz),
128.5(d, J=12.3 Hz),128.3(d,J=6.5 Hz),
124.2(dd, J=13.9,6.1 Hz),109.7(d,J=2.9
Hz),102.1(d,J=25.7 Hz),55.6,47.1,25.3(d,
J=3.2 Hz) , *PNMR(CDCl,,162 MHz) ,58:22. 6,
“FNMR ( CDCl,, 376 MHz),8:-116.5(dd, J =
12.6,8.5 Hz) , HRMS-ESI, C,, H,, NO,P , 52l {i§
(M) ,m/2:392. 118 6(392. 118 6) [ M+Na] ",
N-(1-(3,4-"F ORI IL) 2 3)-P, P-— 0K
FLEIE e (4€) 1 411.7 mg F & FAER, 722 96%,
m.p. 174.2 ~ 176.2 °C, '"HNMR ( CDCI,, 400
MHz) ,8:7.86(dd,2H,J=12.0,7.6 Hz,Ar—H) ;
7.77(dd,2H, J=12.1,7.6 Hz, Ar—H) ;7. 54 ~
7.39(m,4H, Ar—H) ;7.35~7.33 (m, 2H, Ar—
H);7.17(q,1H,J=8.0 Hz, Ar—H) ;6. 80~ 6. 70
(m,2H,Ar—H) ;4.55~4.45(m,1H,—CH) ;3. 52
(br,1H,—NH) ;1.58(d,3H,/=6.9 Hz,—CH,) ,
"CNMR(CDCL,, 101 MHz),8:163.3(d,J=12.2
Hz),161.6(d,J=11.9 Hz),160.8(d, J=12.3
Hz),159.1(d,J=11.7 Hz),133.5,132.7,132. 4
(d,J=9.6 Hz),132.3,132.1~131.8(m) ,131. 4,
111.3(dd, J=21.0,3.6 Hz),104.2(t,J=25.6
Hz) ,47.1,25.2(d,J=3.6 Hz) , *PNMR(CDCI,,
162 MHz) ,8:22. 6, “FNMR ( CDCl,, 377 MHz) ,
8:-112.1(p,J=7.7 Hz) ,-114.5(q,J=8.8 Hz) ,
HRMS-ESI, C,,H ,,F,NOP , S2{E (3 5B4E) , m/z:
380. 098 3(380.098 6) [ M+Na]"*,
N-(1-ZRCHE) R B mMENE (4h) 1 441.2 mg
A, 773 99% , m. p. 165 ~ 166 °C ( SCHk™"
fi m.p. 165 ~ 166 °C), 'HNMR ( CDCL,, 400
MHz) ,8:7.86~7.75(m,4H,Ar—H) ;7. 71 ~7. 66
(m,3H, Ar—H) ;7.55(d,1H,J=7.2 Hz, Ar—
H);7.42~7.27(m,7H,Ar—H) ;7.20~7.15(m,
2H,Ar—H);5.19~5.10(m, 1H,—CH) ;3. 39 ~
3.34(m, IH,—NH); 1.61 (d,3H, J=6.7 Hz,
—CH;) ,”"CNMR (CDCl,, 101 MHz),8:141.2(d,

J=7.1Hz),133.9,132.7(d,J=7.8 Hz),132.4
(d,J=9.7 Hz),132.0(d,J=3.7 Hz) ,131.9(d,
J=2.8 Hz),130.2,128.9,128.6(dd, J = 14.53,
12.6 Hz), 127.9,126.2,125.6(d, J= 14 Hz),
122.9(d, J=52.2 Hz),47.3,26.2(d, J=2.5
Hz) .*’ PNMR(CDCI,, 101 MHz) ,6:23. 1,

N-(1,3-Z R FE N IE ) -P, P-— 78 FE Jj it i
(4j) :469. 1 mg @GR, 7% 95% ,m. p.159. 8 ~
161.8 °C, "HNMR ( CDCl,, 400 MHz) ,5:7.85 ~
7.80(m,2H, Ar—H);7.74 ~7.69 (m, 2H, Ar—
H);7.48~7.37(m,4H,Ar—H) ;7.32~7.05(m,
12H, Ar—H) ;4.22 ~4.14(m, I1H,—CH) ; 3.29
(dd,1H,J=10.0,6.5 Hz,—NH) ;2. 61~2.53(m,
1H,—CH,Ph);2.50 ~2.42 (m, 1H,—CH,Ph) ;
2.34~2.25(m, 1H,—CH,CH,Ph) ;2. 16 ~ 2. 10
(m, 1H,—CH,CH,Ph ), "CNMR ( CDCl,, 101
MHz),68:143.6 (d,J=5.2 Hz), 141.5,133.9,
132.6(d, J=9.8 Hz),131.9(d, J=9.2 Hz),
131.7(d,J=2.9 Hz),131.4,128.6(d,J=9.4
Hz),128.4(dd,J=6.7,3.8 Hz),128.2,127.3,
126.6,125.8,55.6,41.1(d, J=4.0 Hz),32.4,
*PNMR ( CDCl,, 162 MHz) ,5:22.5, HRMS-ESI,
Cy Hyg NOP, SZIUE (3554 ), m/z: 434. 164 9
(434.164 4) [ M+Na]",

1.2.4  RH-Z R (5a) HHEAAAEYIR A R

Tk A UL 1R 3k 2 BE-1- (5a) R 6IF,
135. 6 mg(1 mmol )t 2a FH 2 mL F 5 5 i
A 14 mg 408K K 6 TiH W ER IR , B B i B T
RN, mEERNET AR 10
MPa, TR Z BB E R, £E 2 KRG, 7
AESE 30 MPa, B RN 28 2 T3, i
RN, RN SE S BT S, FTFF i e s i
&, b uRA R, e TR 15 F A EA A 4 mL
YL PR S L A, AT T LR SR 2R (6 mLx
3), B IFAPLAR, FITC/K B IR 68 T4, g T 5,
3 100. 6 mg IR E AR 772 83% , (I HZ 52
A5 2MARE 5a.5b 5g.5i,

T B DL 1-(4-8 5L 2 (5¢) I+, F
414.2 mg(1. 16 mmol ) fb- 54 4c H 8 mL H i
fiff, TR H S VS GE AR SR, IR
N3 h, SN SE A S BE TR, R A 6 mL
(1 mol/L) ERERIA M , EA L (4 mLx3) , £ EE /K
AH)Z , KA 2 T & T A 50% E A AL SR
B pH>8, EA (6 mLx4) , 5 IFAHUAH, TC



%545 F5 1039

7R WA UM ot - 2- AL B T 1 6 B 143

IKBRIREN T4, e T4 710, 13 158.9 mg MR B ALK
A, 723 88% , fifi i 7 1kl 45 2 7= ¥ Sc¢.5d,
5e.5f .5h 5],

HHE-ZH W (5a) 1100. 6 mg 1% ¥ @A, 77
% 839%'*), "HNMR (CDCl,,400 MHz) ,8:7. 35 ~
7.30(m,4H, Ar—H) ;7.25~7.20 (m, 1H, Ar—
H);4.09 (q,1H, J=6.6 Hz,—CH); 1.57 ( br,
2H,—NH,);1.37(d,3H,/=6.7 Hz,—CH,) ,

1-(3-GE ) Z Mz (5b) 121, 4 mg ¥R # (O K
A, 772 789 | '"HNMR ( CDCl,,400 MHz) ,8:;
7.32(s, 1H, Ar—H) ; 7.25 ~7.10 (m, 3H, Ar—
H);4.06(q,1H, J=6.6 Hz,—CH); 1.70 ( br,
2H,—NH,) ;1.33(d,3H,/=6.7 Hz,—CH,) ,

[1-(ZE-2-35) O 36T e (5g) : 137 mg IR & (4
WA, 7= % 80% ' . "HNMR ( CDCl,, 400 MHz),
5:7.85~7.75(m,3H,Ar—H) ;7. 74 (s, 1H, Ar—
H);7.50~7.38(m,3H,Ar—H) ;4.23(q,1H,J=
6.6 Hz,—CH) ; 1.89 (br, 2H,—NH, ) ; 1.43 (d,
3H,J=6.6 Hz,—CH,) ,

2-FH L1 2R FE- A (51) :116. 4 mg B (ALK
1A, 752 789%™ | "HNMR ( CDCl,,400 MHz) ,8:;
7.28~7.08(m,5H, Ar—H) ;3.50(d,1H,/=7.2
Hz,—CH);1.83~1.69 (m, IH,—CH (CH,),);
1.46(br,2H,—NH,);0.89 (d,3H, J=6.7 Hz,
—CH(CH,),);0.68 (d,3H, ] = 6.8 Hz,—CH
(CH;3),) .

1-(4-FARFE) LW (5¢) :158.9 mg R (AL
R, 5= % 88% " . "HNMR ( CDCl,, 400 MHz) ,8§:
7.21(s,4H,Ar—H) ;4.08~4.00(m, 1H,—CH) ;
1.61(br,2H,—NH,);1.28 (d,3H, J= 6.6 Hz,
—CH;),

1-(4-FRFEFEIE) ZH (5d) 2 117.3 mg [ L[
£, 772 65% ,m. p.218 ~219 °C ( CHkP H m. p.
218 ~219 °C), 'HNMR ( CDCl,, 400 MHz), §:
7.55~7.51(m,4H,Ar—H) ;7. 45~7.38(m,4H,
Ar—H);7.34~7.30(m, 1H, Ar—H) ; 4.22 (q,
1H,J=6.7 Hz,—CH) ; 1.66 (br, 2H,—NH, ) ;
1.50(d,3H,J=6.7 Hz,—CH,) ,

1-(2-9-4-F1 S B R B R L) Sl (5e) s
176.6 mg % ¥ {4 W {&, /™ % 90%., 'HNMR
(CDCl,, 400 MHz),8:7.22(t,1H, J=8.7 Hz,
Ar—H) ;6.60(dd, 1H, J=8.5,2.5 Hz, Ar—H) ;
6.51(dd,1H,J=12.4,2.5 Hz, Ar—H) ;4. 24(q,
1H,J/=6.6 Hz,—CH);3.70 (s, 3H,—OCH, ) ;

1.68(br,2H,—NH,);1.31(d,3H, J=6.7 Hz,
—CH,), "“CNMR ( CDCl,, 101 MHz),8:162.0,
159.5(d, J=2.7 Hz),127.1(d, J=7.2 Hz),
126.3(d,J=14.1 Hz),109.6(d, J=3.1 Hz),
101.6(d, J=26.3 Hz),55.4,44.9(d, J=2.7
Hz) ,24.0, “FNMR(CDCl,,376 MHz) ,5:-118.0
(dd,J=12.3,8.9 Hz) , HRMS-ESI, C,H,,FNO, 5
WA (A8, m/z: 192.079 4 (192.079 5)
[M+Na]",

1-(3,4- /R F AR ) O M (56):133. 1 mg
W EWAR, 772 73% . "HNMR ( CDCI,, 400
MHz) ,6:7.37(td,1H,J=8.6,6.5 Hz, Ar—H) ;
6.86~6.78 (m, 1H, Ar—H) ;6.74 (ddd, 1H, J =
11.2,8.9,2.5 Hz, Ar—H) ;4.34(q,1H,J=6.7
Hz,—CH);1.76 (br,2H,—NH, ) ; 1.37 (d, 3H,
J=6.6 Hz,—CH,) ,

1-(1-Z53E) 2 Mg (5h) :162.9 mg & % (0K
A, 725 82%* . "HNMR ( CDCl,, 400 MHz) ,8:
8.11(d,1H,/=7.4 Hz,Ar—H) ;7.87(dd,1H,J=
7.7,1.6 Hz, Ar—H);7.74 (d, 1H, J = 6.9 Hz,
Ar—H);7.65(d,1H,J=7.2 Hz,Ar—H) ;7. 56 ~
7.43(m,3H, Ar—H);4.92(q, 1H, J = 6.6 Hz,
—CH) ;2.00(br,2H,—NH,) ;1.54(d,3H,J=6.6
Hz,—CH,) ,

1,3-TORFE NN (5)) : 124. 6 mg R AR
&, 72 % 729 . "HNMR ( CDCl,, 400 MHz) ,5:
7.29~7.23(m,4H,Ar—H) ;7.21~7.16 (m,3H,
Ar—H);7.11~7.07(t,3H,J=8.3 Hz, Ar—H) ;
3.82(t,1H,J=6.9 Hz,—CH) ;2.61 ~2.41 (m,
2H,—CH,Ph,) ;2. 02~ 1.86(m,2H,—CH,CH,Ph, ) ;
1.55(br,2H,—NH,) .
1.2.5  1-(1-EREZHL) Mg be-2- ( 6a) K HAT
WAL

PIMES W 6a & B, 1) 10 mL BB H
BIA 100. 8 mg (0.84 mmol) L5 # 5a.4.8 mL
H,0.2. 4 mL &, INA 420 mg EEALHN, X
RN E T KK i 10 min, B )5 E 2 mL —
SO e I A RNV, P B R R R
94 wL(118.4 mg,0. 84 mmol) Y 4-5 T B4, &
T ARG W) T sE 5, 72 0 °C T ik
20 min, BESS B IRG Y50, PR BB KA n]
JKAFAIA 15.6 mg (0.042 mmol ) PU T 2 flfk
B ,4 mL 50% SR AN W, A R B Ak
W, RITEEE EA ZEIU W (4 mLx4) , 5IFA
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B, TCKBRIR BN 148, #E 28T V(PE) :V(EA) =
2:1,1% 135.2 mg R E AWK, 7% 85%

1-(1-REE G HL ) MEAE e -2-F (6a) : 135.2 mg
W 0 WK, 77 R 85%, '"HNMR ( CDCI,, 400
MHz) ,6:7.35~7.19(m,5H, Ar—H) ; 5.46 (q,
1H,/=7.1 Hz,—CH) ;3.31~3.25(m,1H,—N—
CH,);2.97 ~2.91 (m, 1H,—N—CH, ) ; 2. 46 ~
2.30 (m, 2H,—CH,C (0));2.00 ~ 1.79 (m,
2H,—N—CH,CH,); 1.48 (d, 3H, J = 7.2 Hz,
—CH,), “CNMR (CDCl,, 101 MHz),6:174.6,
140.3, 128.6, 127.5, 127.1, 49.0, 42.4, 31.5,
18.0,16.3, HRMS-ESI, C,, H,,NO, Sz {& ({144
f8),m/z:212. 104 2(212. 104 6) [ M+Na] ",

1-(1-( 3 A3 ) £ 58 ) ML mg Be-2-id (6b) .
127. 8 mg FR AR, 7% 68% ., "HNMR (CDCl,,
400 MHz) ,8:7.23~7.14(m,3H, Ar—H) ;7. 13~
7.07(m, 1H, Ar—H);5.38 (q, 1H, J=7.1 Hz,
—CH);3.28~3.22(m, IH,—N—CH, ) ;2. 96 ~
2.87(m, 1H,—N—CH, );2.43 ~ 2.26 (m, 2H,
—CH,C(0) ); 2.00 ~ 1.77 ( m, 2H,—N—
CH,CH,); 1.43 (d, 3H, J = 7.1 Hz,—CH,),
BCNMR ( CDCl,, 101 MHz), 8: 174.5, 142.5,
134.4,129.8,127.6, 127. 1, 125.3, 48.5, 42.2,
31.3,17.9,16.2, HRMS-ESI, C,, H,, CINO, 32l
B (B E), m/z: 246.066 0 (246.065 6)
[ M+Na]*,

1-(1-(4-5H K 3 ) &3 ) M wg Be-2-fi (6¢)
131.5 mg & ¥ & W 1k, /™ % 70%, "HNMR
(CDCl,, 400 MHz),6:7.26 ~7.20 (m, 2H, Ar—
H);7.18~7.16(m,2H, Ar—H) ;5.40(q,1H,J=
7.1 Hz,—CH) ;3.26 (ddd, 1H,J=9.4,8.2,6.1
Hz,—N—CH,);2.90 (ddd, 1H,J=9.4,8.5,5.2
Hz,—N—CH,) ;2.43~2.27(m,2H,—2H—CH,C
(0));2.02~1.76(m,2H,—N—CH,CH, ) ; 1. 44
(d,3H,J=7.2 Hz,—CH,) , “"CNMR( CDCl,, 101
MHz), 6: 174.4, 138.8, 133.1, 128.6, 128.4,
48.3,42.1,31.3,17.8,16.2, HRMS-ESI,C,H ,-
CINO, SEIM{E (TH5AH) , m/z:246. 066 0(246.065 6)
[M+Na]",

1-(1-(C[1, V=R ] -4-0E ) 258 ) nik g Joc -2- il
(6d) :124.8 mg AR, 2 56% ,m. p.50. 5 ~
52.5 °C, '"HNMR ( CDCl,, 400 MHz),8:7.65 ~
7.52(m,4H, Ar—H);7.44 (t,2H, J = 7.7 Hz,

Ar—H) ;7.40 ~7.31 (m,3H, Ar—H) ;5.55(q,
IH,J=7.1 Hz,—CH);3.36(ddd, 1H, J=9.4,
8.2,6.2 Hz, —N—CH, ) ;3.16 ~2.93 (m, 1H,
—N—CH,);2.51~2.36 (m,2H,—CH,C (0));
2.07~1.86(m,2H,—N—CH,CH,) ;1. 56(d,3H,
J=7.1Hz,—CH;), "CNMR(CDCl,, 101 MHz) ,
5: 174.6, 140.7, 140.4, 139.4, 128.9, 127.6,
127.5, 127.3, 127.1, 48.8, 42.4, 31.6, 18.0,
16.4, HRMS-ESI, C, H,,NO, SZill {8 (5 1H) ,
m/z:288. 136 2(288. 135 9) [ M+Na] ",

1-(1-( 2-380-4-F S R OR 2 ) &L ) ik g o -2-
fid (6e): 143.5 mg & ¥ @WK, 7= % 2%,
"HNMR (CDCI,,400 MHz) ,8:7.15(t,1H,J=8.6
Hz,Ar—H) ;6.58 (dd, 1H,J=8.6,2.6 Hz, Ar—
H);6.51(dd,1H,J=12.2,2.6 Hz,Ar—H) ;5. 46
(q, 1H, J = 7.2 Hz,—CH); 3.70 (s, 3H,
—OCH,);3.32~3.22(m, IH,—N—CH, ) ;2. 95
(td,1H,J=8.9,5.7 Hz,—N—CH, ) ;2. 29(t,2H,
J=8.1 Hz,—CH,C(0));1.95~1.76 (m, 2H,
—N—CH,CH,) ;1.42(d,3H,/=7.2 Hz,—CH,) ,
"CNMR ( CDCl,, 101 MHz), §: 173.9, 162.7,
160.4~160.2(m),129.1(d,J=6.5 Hz),119.1
(d,J=14.8 Hz) ,109.5(d,J=3.2 Hz) ,101.9(d,
J=25.9 Hz),55.5,44.6,43.0,31.3,17.9,16. 4
(d,J=1.8 Hz), "FNMR (CDCl,,376 MHz) ,é:
-113.6 (dd, J = 12.2, 8.6 Hz), HRMS-ESI,
C;H FNO,, 52 W {8 (1 5 {H), m/z: 260.105 8
(260.105 7)[ M+Na] ",

1-(1-(3,4- " F A I ) 2 L) nik & Jog-2-i
(6f) : 125 mg &8 B AK, 77 % 66% ., 'HNMR
(CDCl,, 400 MHz),6:7.32~7.17 (m, IH, Ar—
H);6.82~6.70(m,2H,Ar—H) ;5.48(q,1H,J=
7.2 Hz,—CH) ;3.35~3.29(m, 1H,—N—CH, ) ;
3.06~2.94(m, 1H,—N—CH, ) ;2.32(t,2H,J =
8.3 Hz,—CH,C(0));2.02~1.81(m,2H,—N—
CH,CH,); 1.47 (d, 3H, J = 7.2 Hz,—CH,),
“CNMR( CDCl,, 101 MHz),8:174.2,162.9 (dd,
J=138.1,12.4 Hz),160.4 (dd, J=140.7,12.4
Hz),129.5(dd, J=9.7,6.1 Hz),123.6,111.1
(dd,J=21.0,3.8 Hz),104.2(t,J=25.7 Hz),
44.8,43.2,31.2,18.0,16.5(d, J=1.9 Hz),
“FNMR( CDCI,,376 MHz) ,8:-111.1(p,J=7.9
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Hz),-111.3(q,/=8.4 Hz) , HRMS-ESI,C,H,-
F,NO, SEME (FHEAE ) ,m/z:248. 086 1(248.085 7)
[M+Na]*,

1-(1-( Z5-2-58 ) & 2 mk & Le-2-f (6g) .
164.8 mg ¥ B @ W 1K, 7= & 82%, 'HNMR
(CDCl,,400 MHz),8:7.86 ~7.75(m, 3H, Ar—
H);7.73 (s, 1H, Ar—H);7.52 ~7.42 (m, 2H,
Ar—H);7.39(dd,1H,J=8.5,1.9 Hz, Ar—H) ;
5.66(q,1H,J=7.1 Hz,—CH) ;3.33~3.28 (m,
1H,—N—CH,) ;2.95~2.90(m,1H,—N—CH, ) ;
2.50~2.35(m, 2H, —CH,C(0) );2.01 ~ 1.77
(m, 2H,—N—CH,CH, ); 1.61 (d, 3H, J = 7.1
Hz,—CH, ), “CNMR ( CDCl,, 101 MHz), §:
174.6,137.8,133.2,132.7,128.3,128.0,127. 6,
126.3, 126. 1, 125.8, 125.3,49.0, 42.3, 31.5,
17.9,16. 1, HRMS-ESI, C, H,, NO, S {& ( {154
f8),m/z:262. 120 5(262.120 2) [ M+Na]*,

1-(1-( Z8-1-3% ) & 3% ) ik w% Be-2-fd (6h) .
162.8 mg ¥ ¥ @ W &, /™ K 81%, 'HNMR
(CDCl,,400 MHz),6:8.09(d, 1H, J = 8.4 Hz,
Ar—H) ;7.89~7.70(m,2H,Ar—H) ;7. 58 ~7. 37
(m,4H,Ar—H) ;6.12(q,1H,J=6.9 Hz,—CH) ;
3.26~3.12(m, 1H,—N—CH, ) ;2. 54 ~2.43 (m,
1H,—N—CH, ); 2.41 ~ 2.27 ( m, 2H,—CH,C
(0));1.87~1.77(m, 1H,—N—CH,CH, ) ; 1. 62
(d,3H,J=6.9 Hz,—CH,), "CNMR(CDCl,, 101
MHz ), &; 173.8, 135.3, 133.7, 131.6, 128.6,
126.8,125.9, 124.8, 124.0, 123.5,45.5, 42. 3,
31.3,17.7,16.1, HRMS-ESI, C,,H,NO, 5l {i
(HEAE) ,m/2:262. 120 7(262. 120 2) [ M+Na] ",

1-(2-H - 12 L 9 5 ) bk g 622 (61 )
129.6 mg V& ¥ @ W &, 7 % 71%, 'HNMR
(CDCl,,400 MHz),8:7.29 ~7.18 (m, 5H, Ar—
H);4.80(d,1H,J=11.5 Hz,—N—CH) ;3.32~
3.26(m,1H,—N—CH,);3.05~2.99 (m, 1H,—
N—CH,) ;2.45~2.16(m,3H,—CH,C(0) ,—CH
(CH,),);1.97 ~1.74 (m, 2H,—N—CH,CH, ) ;
0.94(d,3H,J=6.5 Hz,—CH(CH,),);0.78(d,
3H,J=6.5 Hz,—CH(CH,),), “"CNMR(CDCl,,
101 MHz) ,6:174.6,138.5,128.5(d,J=3. 8 Hz) ,
127.5,61.4,42.6,31.3,27.4,20.1,19.6,17.9,
HRMS-ESI, C,,H,,NO, SZ & (i 5 {5 ), m/z.

240. 136 2(240. 135 9) [ M+Na] ",

1-(1,3-Z R BP9 56 ) nik gt Joe -2 ( 6j) - 169
mg J& 4 W 14, 77 % 72%, 'HNMR ( CDC,, 400
MHz) ,6:7.29 ~7.18 (m, 7H, Ar—H) ; 7. 13 (d,
3H,J=7.4 Hz, Ar—H) ;5.32(t,1H,J=7.9 Hz,
—CH);3.24~3.19(m, 1H,—N—CH, ) ; 2. 96 ~
2.90 (m, 1H,—N—CH, ); 2.64 ~ 2.50 ( m,
—CH,Ph);2.38 ~2.26 (m, 2H,—CH,C (0));
2.23~2.11 (m, 2H,—CH,CH,Ph) ; 1.85 ~ 1. 76
(m, 2H,—N—CH,CH, ), “CNMR ( CDCl,, 101
MHz ), 8: 175.2, 141.6, 139.3, 128.7, 128.6,
128.5, 127.8, 126.2, 54.1, 42.5, 33.1, 32.1,
31.6,18.0, HRMS-ESI, C,,H, NO, Sz {4 (35
{8) ,m/z:302.152 1(302. 151 5) [ M+Na]*,

2 H#R5HR
2.1 fEEWE

Mg -2 T 1 6 B, T4 38 ) 5 AT LA
JUE BIAE AR R ZAL . TCie 238 3o T B g ik
SRR SN AR AT B bR, B B R S A
AFITF T AR, S8 AR, TR PE S5 M5 %
AT AT, 5 4-8 T Sk A R IR R, IR
o7 fi B PR SR B R TR I B, A Scm i
fRT ALY 25 B 5 5 ), A9 8 T — R A2 A ik
W R 2 - B 2R R IS

HE KK LB TE WK IR AV R I i, 7E
B RR AN 5 Eh MR R e I VE R IR R 1~4 h,
N T B AL A B s A BRI T A5 21 )l pirfe
NG, AR AR TR | SRR SRR R il %
D5 AR EMA AL A8 Sa . 5b 5g.51, 4R
Y 2¢.2d 2e 2 2h 2j B, W FEALZARAG . A
Hoh A 5] el S Ak B S AR T e R
YIRS 2 HAR =Y, XX L6y, i — R 3t
SR, B AT DL S5 3 )1 7 AT A
INF (R IESE R AP B e . B, 3 3 B Ak A 1
MR VK AR B 5 A BRI RT L > 909% 1 7=
RAGEN AR B mERE , O B HEH T T 4 &
N, FESAL N H B R RN 2~ 3 h, E i
TR AL, BTk | 2 HBC A6 a7 PR 45 A B AT 43 380 A0 1 19 10
e o ARREAERR M () 251 T 5 450 T B 15
F) o A AN [RIHUCFG 3E | ELAT m g doe -2 2R 1) H b
P, XEEE LS Y2 "HNMR |, *CNMR , HRMS-
ESI & 3=AIE,



146 Pzt

CHEMICAL REAGENTS

945 B 10 1)

2.2 1-1-(1-J5FEJe ) b ng Joe-2- B IS 040 g

DA AR (52% ) 7= 2RAR19 724 3¢, 7E AR R R 4%
PEF 3T TR0, iR 2 fis, B efER
AR | RN 7 R AT BT BT (R 3d) | Bifi
JEAETT B AP BURCEE (IR 3e 3) ,
WA DOEH 04T, BEHE R 2 T 2550, K
Wy 3h 17 F0] LISKF] 76% Al 223 T 0 4%
SR HEMRRIEY) (3)) , A5 R IR, e AR o 1 2
ARIEAS S5 W RN ) HEAT I 3) RN
61%., Fitiji , (5 F AL %X e I ik I, & fk
SO I A AR B, DA AR B R I Y R
(72% ~90% ) 15 E A B (A B Sc . 5d ., 5e 5f,5h,
55, P45 B B A AR I (IR W) 5a~ 55) TETRE S5
T, 5 4T BT B, DL R AT 7 645 5
Hirr=9, ﬁnl’é‘l 3PN,

N /PPh

SO

(3¢, 52% yleld)

N/PPh F N/PPh

(3d 79% yleld) (e, 70% yield)

N/PPh ‘J;PPh N/PPh

(3f 65% yield) (3h,76% yield) (3] 61% yleld)

2 (E)-P,P-—IE-N-(1-FKE 5L ki

JEEWH
Fig.2 Scope of N-(diPhenylPhosPhinyl) -imines
Q“o Q§0 0

25

o o,

(6a, 85% yield) (6b, 68% yield) (6¢,70% yield)

O o0

N N

o .
Ph MeO F

(6d,56% yield) (6e, 68% yield) (6£,70% yield)

(o (o

N N

o ©

(68, 82% yield) (6h, 81% yield)

(o

N

(6§,72% yield)

B3 b -2 R
Fig.3 Scope of pyrrolidin-2-ones
2.3 N
207 IS HE BB b, e v

(0]

Soi%a

(6,71% yield)

FBURFN (7) 0E B, ARIEA Tk, LIZR T i
WRIERE, 20t =2, DL 68% Y AL 7 SR ARG A AT
1A 6a, FEARYEAH SOk E— 28 B 7 BV ] 75 5 s
FRZEPTEE R 7(E 4) .

©*@ r@ﬁm

B4 HRINH
Fig.4 Application of product

N/NH

3 it
ATV B O T FE T A 4 TRk AR T

PIRMIRIHA R T . R TR 283 3R R 2 e ¥y
RS BRI A5 A FH A R 5 38 e, T B A 3
RO X F R S5 RANGF i, (8 RS
AR TR R AP A5 21 AH I 1% i ok 56 (R 9 0% S0 e, 2 45
P BRI i | S Ak S s VR O 4 15 1 AH
NAFIRE , e Je AR B AE R 55 1 55 4-50 T B 3P
b, IR G BRI, Sl
Z R AT RAE 207 A ] N Y
RO B, B 1-1-( 105 Bt 35 ) nH g - 2-
FREEL T — 202k . 7 ah, KT rhfalik 3 (i
— AR AT, H BT RTS BA 0) 2D 4h
B IR EAE T

S 30Hk .

[L]Z80 i, o, DL IR e 5 WOk S R Tk e £ 5 B A
W[ 1] HU1k2%,2018,38(6) 1 431-1 436.

[2]XU S,SU X, CUI H, et al.One-pot synthesis of N-substi-
tuted isoindolin-1-ones via reductive amination/lac-
tamization of methyl 2-formylbenzoate[ J ].Chinese J. Org.
Chem. 2022 ,42(8) ;2 456-2 461.

[3]R3CA:, 2= %k, 48 g e, 45 40 PP R 66 2 P R P i i D
WAl BB A — 5 3 G B N-JRURG SR I W- LR [ 0 A
HLAk2£,2023,43(1) :57-73.

[4]2 7 WITHESE , E BB, 55 o ARG T BEmERE 1L 5 1)
1 BLTFE [ 1] A2, 2018 ,40( 9) :823-830.

(SR, BEL, ¥ 25, Sl ES B ML N At
57 I e SR e U BT BB 1A R 1 B gE fE e [ T ] Ak
2£i87,2018,40(11) ;1 059-1 066.

[6]BR—2F, R Z &, W EUR B A R[] K
#1,2010,32(10) :937-938.



%545 F5 1039

7R WA UM ot - 2- AL B T 1 6 B 147

[7]SONG T,LUO Y,WANG K, et al.Nickel-catalyzed remote
C(sp’)-N/0O bond formation of alkenes with unactivated
amines and alcohols[ J ].ACS Catal.,2023,13(7) :4 409-
4 420.

(8] HLE , B I, XA A A A Jd S ] 5 1 — S R
FAeG WA T [ 1], 2215, 2021, 43(11) = 1 604-
1 610.

(9T R/NIC, il 22 45 O NIRRT 4%
T iz Py e e AL B 4K 5 I S| W R 73T 2E ) R AT 9R [ 1] 4k
248077 ,2021,43(9) .1 301-1 308.

[10]KIM H Y, WILES J A, WANG Q, et al. Exploration of
the activity of 7-pyrrolidino-8-methoxyisothiazoloquinolo-
nes against methicillin-resistant staphylococcus aureus
(MRSA) []J].J.Med.Chem. ,2011,54(9) :3 268-3 282.

[11]GHOSH A K,BRINDISI M, NYALAPATLA P R, et al.
Design of novel HIV-1 protease inhibitors incorporating
isophthalamide-derived P2-P3 ligands : Synthesis , biolog-
ical evaluation and X-ray structural studies of inhibitor-
HIV-1 protease complex|[ J].Bioorg. Med. Chem. 2017,
25(19):5 114-5 127.

[12] meldy, i ARfe X R G, 2. & R AR IP e 2k 2-mE i Joe
AT AE ) 1) B e 300 TR 3k Ak N-FF 6-2-J31]-Bulgeci-
nine FY 7R EE PEVE SR [T ] A HLIL %, 2017, 37:
1 189-1 197.

[13]50% I, VP, £ R & 3R SRS N-HT Rk
% JE T 2 g BB L T R B 28 — F R 2R R
I [ )] A HLIE:,2014,34(6) ¢ 1 132-1 137,

[14]PhIIE Vet 05 B As ) 55 A B IR R e 8 ik &
YA B H AKRIC3 4004 36 4 [ 0] Ak~ 35
2023,45(4) :160-166.

[ISTRBIRGRE, B52, X J7, 4. 5 W W 45+ v B 1% s s o )
REA0 B9 5 5 B0 R TG PR TS [0 ] Ao kR,
2022,44(1) :52-58.

[16] EHBHE BRE =, VF/INE | 55 BRIk s AT A= ) 45 /4
figfig DNA 15 F AL 3 6F 5 [T ], 4k % 3501, 2022,
44(3) :376-384.

[ 17]KRISTINA M, ORRLING X W, FRANCESCO R, et al.
Fast, acid-free ,and selective lactamization of lactones in
ionic liquids[ J ].J. Org. Chem.,2008,73.8 627.

[18]FUNG A K K, YU L J,SHERBURN M S, et al. Atom
transfer radical polymerization-inspired room tempera-
ture (sp (*)) C-N coupling[ J].J. Org. Chem., 2021,
86(14) .9 723-9 732.

[19]GURAK J A, ENGLE K M. Practical intermolecular
hydroarylation of terminal alkenes via reductive Heck

coupling[ J].ACS Catal.,2018,8(10) ;8 987-8 992.

[20]TONGDEE S,WEI D, WU J, et al.Synthesis of lactams
by reductive amination of carbonyl derivatives with w-a-
mino fatty acids under hydrosilylation conditions [ J ].
Eur. J.Org.Chem.,2021,2 021(40) .5 536-5 539.

[21]PAN Y,LUO Z,YANG J,et al.Cobalt-catalyzed selec-
tive transformation of levulinic acid and amines into pyr-
rolidines and pyrrolidinones using hydrogen [ J ]. Adp.
Synth. Catal. ,2022,364(16) .2 830-2 836.

[22]TOUCHY A S,HAKIM SIDDIKI S M A,KON K, et al.
Heterogeneous Pt catalysts for reductive amination of le-
vulinic acid to pyrrolidones [ J ]. ACS Catal., 2014,
4(9) :3 045-3 050.

[23]CHEN Y,CANTILLO D,KAPPE C O.Visible light-pro-
moted beckmann rearrangements ; Separating sequential
photochemical and thermal phenomena in a continuous
flow reactor [ J ]. Eur. J. Org. Chem.,2019,2 019(11) .
2 163-2 171.

[24]HAN Z,LV J,ZHANG J.One-pot synthesis of 2-amino-
3,4-dicyanopyridines from ketoximes and tetracyanoeth-
ylene via Cu ( I )-catalyzed cyclization [ J ]. Tetrahed-
ron,2019,75(14) .2 162-2 168.

[25]KENNETH N, CAMPBELL B K C, CHAPUT E P.The
reation of Grignard reagents with Oximes. Il .The action
of aryl Grignard reagents with mixed ketoximes[ J].J.
Org.Chem. ,1942,7(1) :99-102.

[26]0OU W,ESPINOSA S,MELENDEZ H J,et al. Asymmet-
ric synthesis of nonracemic primary amines via spirobo-
rate-catalyzed reduction of pure (E)- and (Z)-O-
benzyloximes : Applications toward the synthesis of calci-
mimetic agents[ J ].J. Org. Chem,2013,78(11) ;5 314-
5327.

[27]ZHAO H,VANDENBOSSCHE C P,KOENIG S G, et al.
An efficient synthesis of enamides from ketones[ J |.Org.
Leit.,2008,10(3) :505-507.

[28 |GRAHAM S H, WILLIAMS A J S.Steric effects in the
system[ J ] . Tetrahedron 1965 ,61 .3 263-3 272.

[29]TANAKA K R D, HASHIMOTO Y, MORITA N, et al.
Directing-group-free palladium-catalyzed C—H arylation
of aldoxime using oxime's umpolung properties| J ].Org.
Lett.,2022,24(49) .8 954-8 958.

[30]NUNEZ M G,FARLEY A J, DIXON D J.Bifunctional
iminophosphorane organocatalysts for enantioselective
synthesis ; Application to the ketimine nitro-Mannich re-
action[ J ]. J. Am. Chem. Soc.,2013,135(44) . 16 348-
16 351.

[31]DEL AGUILA-SANCHEZ M A,NAVARRO Y,GARCIA



148 fb2#iR%]  CHEMICAL REAGENTS

945 B 10 1)

L J, et al. Synthesis of P-stereogenic diarylphosphinic
amides by directed lithiation ; Transformation into tertiary
phosphine oxides via methanolysis, aryne chemistry and
complexation behaviour toward zinc ( ii ) [ J]. Dalton
Trans.,2016,45(5) .2 008-2 022.

[32] YASUKAWA K,NAKANO S, ASANO Y.Tailoring D-a-
mino acid oxidase from the pig kidney to R-stereoselec-
tive amine oxidase and its use in the deracemization of
alpha-methylbenzylamine[ J ]. Angew. Chem. Int. Ed. En-
gl.,2014,53(17) .4 428-4 431.

[33]KONG W, LIU Y, HUANG C, et al. Direct asymmetric
reductive amination of alkyl (Hetero) aryl ketones by an
engineered amine dehydrogenase [ J]. Angew. Chem. Int.
Ed. Engl. ,2022,61(21) ;€202 202 264.

[34]GUIJARRO D,PABLO O,YUS M.Asymmetric synthesis
of chiral primary amines by transfer hydrogenation of N-
(tert-butanesulfinyl ) ketimines [ J ].J. Org. Chem. 2010,
75(15) :5 265-5 270.

[35]KIM H G,HAN S W,SHIN J S.Combinatorial mutation
analysis of w-transaminase to create an engineered vari-
ant capable of asymmetric amination of isobutyrophenone
[J].Adv.Synth. Catal. ,2019,361(11) .2 594-2 604.

[36]LI Z,GELBAUM C,CAMPBELL Z S, et al.Pd-Catalyzed
suzuki coupling reactions of aryl halides containing basic
nitrogen centers with arylboronic acids in water in the
absence of added base [ J]. New J. Chem., 2017,
41(24) .15 420-15 432.

[37]QIN Y,ZHANG L,LV J,et al.Bioinspired organocatalyt-
ic aerobic C—H oxidation of amines with an ortho-
quinone catalyst [ J ]. Org. Lett., 2015, 17(6) : 1 469-
1 472.

[38]TAN X,GAO S,ZENG W et al. Asymmetric synthesis of
chiral primary amines by Ruthenium-catalyzed direct re-
ductive amination of alkyl aryl ketones with ammonium
salts and molecular H(2) [ J].J. Am. Chem. Soc. ,2018 ,
140(6) .2 024-2 027.





