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AV-300.,400 Fi1 600 HIAZ% 534X ({8 F Bruker 2] ) , TMS i A #x, CDCL, , DMSO-d, 5% CD,COCD,
D) Ultima 7.0 T 244 Bt A28 46 9 7~ ] Jig M 4% 52 3% 43 (38 [ TonSpec 23w ) 5 S i FH )2 €0 3% 12
(TLC) BRER , 52HMT (254 nm) K500 ; 7= W) FIAE 2 BT (REIE 54 ~75 pm, B EHCHIRATD) 708 2life., N,
N-Z LR (DME) 78 70 °C 52363 24 h, il zg il
1.2 X®H*E

I BEU e C—H B 5 A 5 FEAR IR SO« 76 30 mL B 48 Hoin A — 4 B R B 5 Jie 1. (96 mg,
0.25 mmol) , 75 F 8 (0.5 mmol ), Ag,CO, (103.4 mg, 0.375 mmol ), CsF (38 mg, 0.25 mmol ),
Pd(OAc), (5.6 mg,0.025 mmol) , %} %R ( BQ,2. 7 mg,0. 025 mmol) , W& N, & 3 g, AT
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S DMF (3 mL) ,40 CHIFE 12 ho JSOWEE 5 A EtOAc 7, 8 i ik e o i o U A AINH, C1gk
%, EtOAc 2L, & A WL . AP FTH, 0%k 3 ¥k, 1l NaCl 3% 1 1K, 67K Na, SO, 1 5 W 4 JF
kR ik alifl 15 2B

AT P A 2 A& AE 30 mL R i APA(OAc), (22.5 mg,0. 1 mmol) , fb 54 1a
(38.3 mg,0. 1 mmol) FI T4 DMF(3 mL) , 7E 40 °C FHiidk 12 h, {K Rt it 21 (235 W1V I A8 hy i 4o,
B, IR RS AR A, P e VR IR IR, B TR UK 64% . 'H NMR (400 MHz, DMSO-
d,),8:8.16(dd,J=9.8,4.8 Hz,2H) ,7.95(s,1H) ,7.66(d,J =7.5 Hz,1H) ,7.45(d,J =1.8 Hz,2H) ,
7.09(t,J=7.5 Hz,1H),7.03(dt,J =10.6,5.4 Hz,1H) ,6.99 ~6.91 (m,1H),2.89(s,3H),2.73 (s,
3H);"C NMR (100 MHz, DMSO-d, ), §:162.61,147.51,146.03,140.58 (d, J = 18.3 Hz), 138.99,
137.86,132.21(d,J =13.0 Hz),131.69(d,J =8.6 Hz),130.06 (d, J =65.2 Hz),129.51(d,J =
17.1 Hz) ,128.10(d,J =11.2 Hz),125.25(d,J =12.9 Hz),36.07,31.07;* P NMR ( 162 MHz, DMSO-
d,),8:36.78,

T U BB (R AL SO - #E 5 mL A TR AL A 4 3a(118 mg,0. 25 mmol ) Al MeOH (1 mL) ,
FEFE A EY) 3a VRIS N TIOH (44 pL,0. 5 mmol) o FI 5 PUFR &4 e 245 S W 48 1 AT ,60 °C it
F¥4 h, TLC BREE R G 3a b5 4 W A 2 %, EtOAc Fi B S IR R, 212 A 2 mol/L NaOH
ISR, BIZERE 2 A MU pH =7, %8 2 00w *F 1750 W, EtOAe 2B, & A PLAH , 1L Al NaCl
Pelk , Na, SO, T M, e 25 Z R 2 5 15 8 At [ K 4 79 mg, %k 98% . 'H NMR (300 MHz,
CDCL,),5:8.06(d,J =12.8 Hz,1H),7.87(dd,J =11.7,7.5 Hz,2H) ,7.75(d,J =8.2 Hz,2H) ,7.52
(dd,J=12.4,7.7 Hz,6H) ,7.27(d,J =6.0 Hz,2H) ,3.82(d,J =11.1 Hz,3H) ,2.41(s,3H) ;" C NMR
(150 MHz,CDCI,) ,5:146.15(d,J =11.8 Hz) ,137.26(d,J =4.1 Hz) ,136.44,132.60(d,J =8.5 Hz) ,
131.62,131.36,131. 18 (d, J = 10.5 Hz), 130.98, 130. 93, 130. 72, 130. 16, 129. 26, 129. 08, 127. 54,
127.36(d,J =13.4 Hz),126.18(d,J =12.2 Hz),50.48 (d,J =5.6 Hz),20.74;" P NMR (162 MHz,
CDCLy) ,8:33.04; ESI-MS m/z323. 1([M+H] "),

5 FEUR TR I Fe 0 348 i S0V < 1] 30 mL S 0745 I A IR IR i 5a (140 mg,0. 25 mmol ) KR B4 N,
3, ARG ZKEY THE (1.5 mL) FIH (1.5 mL) ,Et;N(348 wL,2.5 mmol) , 22181 AHSIClL, (0. 8 mL) ,
FIRBEFE 10 min 5, FR DGR IR HEFER S & 3 o 76 100 C T4 h, B AR E R . EtOAc Fiks,
ZZARIR N 2 mol/L NaOH JK I8 PN, TR ZUBE A AT HUAH pH =7, 5B 2 000 <1 iE AT 939, EtOAe #¢
B, A FFA P AT NaCl P33, Na, SO, T, We 4 I 2 hE AT ik 2tk , 1521 6 75. 3 mg i i ™), UK
% 82% , 'H NMR(600 MHz, Acetone-d, ) ,8:7.42(t,] =7.6 Hz,1H) ,7.24(d,J =2.2 Hz,1H) ,7.22(d,
J=2.2 Hz,1H),7.17 ~7.09(m,9H) ,7.01(t,J =7.5 Hz,2H) ,6.79(t,J =7.3 Hz,2H) ,4.91(d,J =
225.7 Hz,1H) ,2.34 (s,6H) ;" C NMR (100 MHz, Acetone-d, ), 8:147.79 (d,J =9.8 Hz), 140. 08,
136.69,133.88(d,J =17.7 Hz),129.88,129.46,129. 06, 128. 63, 128. 54 ,127.94,127.72,127.56 (d,
J=6.4 Hz) ,20.24;”'P NMR(162 MHz, Acetone-d, ) ,5: —61. 51,

2 ZR5NHE

2.1 PdEAHTEERBR () SaEENZ N BERRK
B, AR T RS 5 AR R MBI S o ST /N R ARG T R SRR 7 R

HPA(0Ac), % C—H SEALAE FFERC A4 8 (Scheme 1) o ik B YR AR IE 1 JE— A 84 C—H 6
AL REM] o RIS IX — 45 R 20l T IR R R IR 15 pa AUOT R i A B S I, (ER AT B0 B —
FILUPERR AL C—H HTH AL T7 R 170 , vl EJE: b T 2R B PR IE 5 ) LU AR A2 , B RE AT AL S I
MELLAA: o TR T IR ORI Y R 9 19 SOV R, FEPA(OAC) , VRN HEAETR] |\ Ag, CO5 A1 S AL 57
HIZAE T ROV 12 h AR R P 4% 9 FARE 4 4 A2, PR X 246 10 541 B A IB™ 4 11, %
HOR IR 12 B H AT A 13 (Scheme 2) o Horh 0 DR 2R 12 J27) AcOH K4 C(sp”) —H §IE 1L
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B 2R 10 (ORI BB HHER 00 53 S AL A 13 R LR Z R IR AL S 11y C—H
AT SR o Dy 1RV S A BB 19 A A, # AcOH [ 2 0. 88 mmol, 5 2.5 mmol X filt 1 % 4
100 C 25 A4 T #EAT JCHE 0 S, U IR R3] 52% (3 1, Entry 3) o (R, Z00d KRR A AFLIE
PYBCRE S SR CRA AR R o X TIRSERBEIR TP I 9 5 B OF R Ry SR A A e A 1 T
5 SABBRBEAT T 548, SO BEA FRLIN = A A o

o)
Pd(OAc), Phy p
Ph,PO)OH  —rm™ [:[b
Pd
7 8

Scheme 1 Direct ortho C—H activation of phenylphosphinic acid Ph,P(0)OH with Pd( OAc),

I

Ph.$ ,
NI Pd(OAc), (10%(molar fraction))
P OMe N Ag,C0,(0.38 mmol )
AcOH((3 mL)
100 °C, 12 h
Me Me

0.25 mmol 1.0 mmol

9 10 13

Scheme 2 Palladium-catalyzed direct ortho C—H activation of aryl phosphinate with 4-iodotoluene

F1 BEEAH-FERBBARSHBRAX C—H 2EHUFEBBRR M F4MRIUL
Table 1 Optimization of the reaction conditions for the palladium-catalyzed coupling of

4-iodotoluene and methyl diphenylphosphinate

Pd(OAQ), P
@/ ~OMe © oxidant/additive _ O “OMe
solvent, 100 °C
L,
9 10 4
Entry® 10 ( mmol ) Catalyst Oxidant( mmol ) Additive ( mmol ) Solvent Yield/%"

1 4 Pd(OAc), Ag,C0O4(0.38) - AcOH 4
2¢ 4 Pd(OAc), Ag,C04(0.38) - AcOH 6
3 10 Pd(OAc), Ag,C0O;(0.38) AcOH(0.88) - 52
4 10 PdCl, ( PPh; ), Ag,C0;4(0.38) AcOH(0.88) - 10
5 10 Pd, (dba), Ag,C04(0.38) AcOH(0.88) - 25
6 10 Pd(dba), Ag,C0,(0.38) AcOH(0.88) - 12
7 10 Pd(acac), Ag,C0O;(0.38) AcOH(0.88) - 30
8 10 PdCl, Ag,C0O;(0.38) AcOH(0.88) - 16
9 10 Pd(OAc), AgOAc(0.75) AcOH(0.88) - 30
10 10 Pd(OAc), Ag,0(0.38) AcOH(0.88) - 18

a. Reaction conditions; methyl diphenylphosphinate 9 (0.25 mmol) , catalyst(10% molar fraction) , oxidant, additive, solvent(3.0 mL) ,
100 °C, 24 h; b. isolated yield, calculated based on the ratio of 4 and 9 in NMR; c. the reaction was run at 120 C.

2.2 PdEANFTERBGRS S EMERRNZ XBEK RN

TRV BER TP G 9 A RIS R R B A ) T2 R AE T OB RR T R — 55 T S A
BRI 2L S (] 1 C—H 8835 AL 07 SR IR SOV A2 5y i AT o FRAEE 2030 T R SR B WL e A5 £ 0
T LU IR BT 12 0 42 Pl A5 B I BE AAE o 0 BIEEAR B 1a ~ 1d AN OB TEE W, 55 % AR 3%
PR AT BERE (0. 5 mmol ) , f AL I Pd(OAc), (10% FEE IR 43 %0) , s s BQ (10% /R 53 550) , S AL 7
Ag,CO;(0. 5 mmol) Fl % K,HPO, (0.25 mmol), DMF (3 mL) 7E 120 °C N, S & F F —F$#i$E 12 h
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(Scheme 3) o SEEZERFKM MY La 10 SO IGVERL R, AT 45 2 H057 540 =) 3b M7 SEAL ™4 Sb.,
HE N EAfA 25 B 1R P A UCBEIBE L (1b ~ 1d) 990A R A BV o 3 Al RE PR O TR i) N—H HoA
B AIRRIE , R AR AR RS, S TR ROV P TR R AR B SRR S
W) Va5 5% P 4 SR R A0 MO 1 A 2 SR, B FUAR ™40 3b S Z Sl A p T @il 4549 15, 2R ek
AR 4 AT RURE SR AL 4590 15 19 26 B, US4 AR 2 U s POt BE A REREA T

OMe
0 Bpin Pd (OAc), (10%(molar fraction)) Ph //O
Ph BQ(10%(molar fraction)) bl
P\NRIR7 Ag,CO;(0.5 mmol) NHC H;
o K,HPO, (0.25 mmol ) n “NHCH, +

DMF, 120 °C, 12 h O

3b(mono-arylated)

laR,=H,R=CH,  OMe
1b R,=H, R,=C,H,

1c R,=Et, R,=Et
1dR=Me,R,=MeO 14

OMe

OMe

5b(di-arylated) 15
Scheme 3 Palladium-catalyzed direct ortho C—H activation of aryl phosphinamide with aryl boronate

Ao ORI A v RS PR BERINR , S 7 At B8 T LRI 3] 40 °C o FESLIREE R , 4 52 BT T A ik
ARPEFI IR REA T 1R E , SEBR 45 R R, LA 0. 5 mmol [ CsF (K, PO, \KF HINa, CO; VERK T 24 n] LARAF
B PCR (K 2, Entry 1,2,5,6)  Hoir CsF AU i 7 10 ELAR X 5K PO, #1573 AL 1) 15 0055 2 1k
FEPIR R A P i (R 2, Entry 1,2) o F7 SRR S 0 (B DG i A i K, HPO, |, iy i3 55
557 B RR AT D (iR I AN PR T (AR PP 8 E AR A (36 2, Entry 3) o FRATTRE %8 T A HLAK
XSS RE I, 25 R A B, SOMAEEG NAFAE R ROV ANBE A A (322, Entry 11) o fERfIE T CsF O e ila
XHEMT AT T4, B Ag, CO; Il AgOAe /1R AR 33102 77 % 1 19% , Thi H & A SR ER A £
PIARENE SR BEA T (3 2, Entry 1,12 ~22) ¢

2 Pd(OAc), LBy Z R E R BB AL OB a0 75 BB BR R KL P A | AL B9 1L
Table 2 Optimization of base and oxidant in Pd( OAc),-catalyzed ortho arylation of diphenyl phosphinamide

" wow, P
P (OAc), (10%(molar fraction)) P\N HC H
@/ NHCH, BQ(10%(molar fraction)) O 6 s \
oxidant, base + NHC6H5
Me DMF, 12 h O Me
Me
la 16a 3a(mono-arylated) 5a(di-arylated)
Entry” Oxidant ( mmol ) Base ( mmol ) Compd. 3a/5a Yield/%"®

1 Ag,CO, (0.38) CsF(0.25) 1:0.74 77
2 Ag, CO5(0.38) K, PO, (0.25) 1:1.1 77
3 Ag, CO, (0.38) K, HPO, (0.25) - 0
4 Ag,C05(0.38) K,C04(0.25) - 6
5 Ag,CO,(0.38) KF(0.25) 1:1.4 61
6 Ag, CO5(0.38) Na, €O, (0.25) 1.0.7 63
7 Ag,C0O;(0.38) Li, CO5(0.25) - trace
8 Ag,C05(0.38) Cs,C05(0.25) - trace
9 Ag, CO5(0.38) CsF(0.13) - 0
10 Ag,C0O5(0.38) CsF(0.38) 1:0.9 64
11 Ag,C0O4(0.38) E;N(1.0) - 0
12 Ag,0(0.38) CsF(0.25) - trace
13 AgOAc(0.75) CsF(0.25) - 19
14 AgBF, (0.75) CsF(0.25) - 0

Continued on next page
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continued from previous page

Entry® Oxidant ( mmol ) Base ( mmol ) Compd. 3a/5a Yield/%"®
15 AgOTf(0.75) CsF(0.25) - 0
16 CF;CO0Ag(0.75) CsF(0.25) - 0
17 AgClO, (0.75) CsF(0.25) - 0
18 AgNO5 (0.75) CsF(0.25) - 0
19 CuC1(0.75)/0, CsF(0.25) - 0
20 Cu,0(0.38)/0, CsF(0.25) - 0
21 Cu0(0.75)/0, CsF(0.25) - 0
22 Cu(0OAc),(0.75)/0, CsF(0.25) - 0

a. Reaction conditions;1a(0.25 mmol), 16a(0.5 mmol), oxidant(0.38 or 0.75 mmol), base, Pd( OAc), (10% molar fraction), BQ
(10% wmolar fraction) under nitrogen in DMF (3 mL) at 40 C, for 12 h; b. isolated yield.

T H 38 B AR B AR R 2 5, 55 T AR R RIS N R 6 R 1 R ), 45 S 2R B, PdC, il
PA(TFA) , ME R AL I ISCREARAR (3£ 3, Entry 2,3) , P AR ST TP (OAC) , 1 g SO0 Y HEAG ] o X
TH ML , 22 T BQ BYZEUM 2,3-540-5,6-fUAE-1 42K ( DDQ ) 1 DU SR, 25 R R W, [
N HRASBEREA T (3 3, Entry 6,7) o #3800 BQ A A&, )RR EEAT Prie s (R WOR A FrFEAIR (3£ 3,
Entry 4,5) 55200 SN S0 50 o Z R SE B (0. 25 mmol ) F155 JEAR (0. 5 mmol) i, PA( OAc),
(10% JEE 7K 43 %00) A AE AR 7], BQ (10% & 7K 43 %) b s Jn ., Ag,CO; (0.38 mmol) 2 % b 5, CsF
(0.25 mmol) JH%, DMF(3. 0 mL) Jg3a#],N, S H T ,40 CFHEEE 12 h,

F3 "ERERBBR S S ETERBE KR LT SRR RL
Table 3 Optimization of catalyst and additive in ortho arylation of diphenyl phosphinamide

0]
Ph. P B(OH), Ph_;

catalyst(10%(molar fraction)) P
PsNmHe i, . additive, Ag,CO, ( 0.38 mmol) O NHCH,
CsF(0.25 mmol ) +

Me DME, 40 °C. 12h O

Me
la 16a 3a(mono-arylated) 5a(di-arylated)
Entry® Catalyst Additive ( mmol ) Compd. 3a/5a Yield/ %"

] Pd(OAc), BO(0.03) 1:0.74 77

2 Pdcl, BQ(0.03) - 11

3 Pd(TFA), BQ(0.03) - trace

4 Pd(OAc), BQ(0.13) 1:0.42 76

5 Pd(OAc), BQ(0.25) 1:0.39 62

6 Pd(OAc), DDQ(0.03) -

7 Pd(0OAc), Chloranil (0.25) -

a. Reaction conditions:1a(0.25 mmol) , 16a(0.5 mmol), Ag, CO;(0.38 mmol) , CsF(0.25 mmol) , catalyst(10% molar fraction) , addi-
tive, under nitrogen in DMF(3 mL) at 40 °C, for 12 h; b. isolated yield.

FERAISAE T L B 56 T2 T7 TR RMIE I, 1% 5% X AN [R) 9 T SR RE 5 R U T I A 2 b A [ B
PRIEAB A 19 55 SE AR Y AT R A 138 F 1 (Scheme 4) 117

MK 88 Ji i A5 AR A B SO A B T 22 1) ORI ) S R 19, I HRONE ek A R A C—H
AR S HEAE Rl — AN TRER b o S MR R ] R DR O B — UR AP A A 7= R 5 AR AR 0 K, C—H
MR TESE 55 (Scheme 5) W& C—H HEH C—H, BB 2 5 Bl Al o X — o T LARRE 5055 3 4k
FEY) 3a FIXOT FEA=1) Sa 19 L BRE LLOGAG A T, B AR AR A9 J5LBE AN RE I 1 7= ) Sa (942 5L, 1
TR PRV RL LAY T7 12 0] ARG B B — I ) 3a B Sa. B0, AR NATAO. 5 mmol — KLV Bk
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Il)h 0 Pd(10% (molar fraction)) Ph Ar Ph
PZ _CH, BQ(10%(molar fraction)) 5 2y 129y
@ N+ (HO)B—Ar _ CsF(0.25 mmol). Ag,CO,(0.38 mmol) @ TN CE N
. H
H DMEF, 40 °C,N,, 12 h Ar Ar
la 16 3 5
Ar=p-methylphenyl, phenyl, p-tBuphenyl,
m-methylphenyl, p-(methoxycarbonyl)phenyl,
p-methoxyphenyl, p-biphenyl, p-chlorophenyl,
m-chlorophenyl, p-cyanophenyl, p-fluorophenyl
R] Ar R]
R, Pd(10%(molar fraction)) 1|J¢O CH e cH
Il)éo CH BQ(10%(molar fraction)) X SNT6S A P\N’ 6s
| X \E’ e + (HO)B—Ar CsF(0.25 mmol), Ag,CO,(0.38 mmol ) I > ArH + I/ P H
SPNH ’ DME, 40 °C. 12 h R, R AT
RZ
17a R, =p-methylphenyl, R,=p-Me 16 18 19
17b R,=o-methylphenyl, R,=o-methyl Ar=p-methylphenyl, p-/Buphenyl,

17¢ R,=p-fluorophenyl, R,=p-F

p-(trifluoromethyl)phenyl
17d R,=Me, R,=H

Scheme 4 Arylation of various phosphinamides with aryl boronic acids

fEfE 1a F110. 25 mmol X} B FEARHNAR 16a B, 0] LATS 5] 53% )74 3a FUE & 1) 7= W) Sa; BIK RN IMA
0. 25 mmol —IRILV LML 1a, Hoe i AV 70 a3 4% 2 £ i, o] LAAS 2 64% 1Y 7= ) Sa FIJR & 1Y 7=
) 3a,

Ph B(OH), Pd (5 %(molar fraction))
0] CH BQ(10%(molar fraction))
P\N/ s CsF(0.25 mmol). Ag,CO;(0.38 mmol)
@H H DMF (3 mL).40 °C.12 h
Me

la(2. iv. 16a(1.0 equiv.
a(2.0 equiv.) ( quiv.) 3a mono-arylated 53% 5a di-arylated trace

Ph B(OH), Pd(20%(molar fraction))
[I’ -0 CH BQ(20%(molar fraction)) -C.H,
SNTE S 4 CsF(0.5 mmol), Ag,CO, (1.5 mmol)
H H DMF (6 mL),40 °C,12 h
Me

Me

1. iv. 16a(4.0 equiv.
1a(1.0 equiv.) ( i) 3a mono-arylated trace 5a di-arylated 64%

Scheme 5 The optimization results of the selectivity of mono- or di-arylation reaction

TR S B B , BT S SIALBEREAT T IR A RIS o B S Al T Y RSB 1a
FIPA(OAc), IIAZE] DMF H1 40 CHEHE 24 h, 4R Z it 21 (0175 W I 5 A0 s 2k (0 B i e, 1 0, T T,
FLS TR S S R E B A . 2032 H P C A P NMR Jf-254 X S8 ATt o i L85y i & 1
—731 DMF FJFRHEEC 59 2(Scheme 6) , X F W] “IRFLRPERE N 1a 15 PA(OAc), BERS TR A 25 AF T
KA C—H SRR RO JF H, SR 2 i f i B A o AR M, T AT 2 U R B o i 2RAE
Ead AR IA 0. 25 mmol BQ, HE K AF AL RGO T B S AL & W 254 54654 2 1A,
KWL )R Pd X C—H TR AL B AT 2 BQ S 5. 7341, UL P LA 4 2 il
Fd B BATEI S R R T OAc fif B N—H Al C—H BB 2o A S
Pd Y DV B T AERAEAEN T OAc T N RTINS Pd®" B, BB T 5 P U, A X
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Bl i 4R S C—H BT 880, 75 P A BE S C—H B iU IS R R R, 3L
il C—H #AE—EFRE LWl 55, 16~ OAc BRI T, C—H TR H 5t 1B 2% TR C—Pd #E.

0]

i O CH; 4 _CH,
Ph—P—NHC H Ph— P Ny
65 Pd(OAc),(0.25 mmol) k- ‘g0 O
DME, 40 °C, 12 h /
=
la 2
0 O CH, y _.CH,
i Pd(OAc), (0.25 mmol) ] N
Ph—P—NHCH, BQ (0.25 mmol) Ph—P-N " cH
Pd- 0, ’
DMEF. 40 °C. 12 h /
=
la 2

Scheme 6  Synthesis of the cyclopalladated complex 2

RATFER I A AR A 2 B9 5L L BTt 7 — RV 5L 50, X7 S i H ) 3 % S 451l 7 I
7 R R VR FHREAT TR R TN A HLE, PAd' " 535 SE Uk B I 1a & A2 4B 07 C—H BTG
16, A MBS ) 2 AL G ) 2 FRERad 55 0 SEAMTIR 1) % 43 T AR T A= i — 057 JE 4 v [a] 44 20 5 i)
P& 20 28323 3 Bt R AR AR 55 364 =1 3 5 Z M 40 r e Mgl Mk 25 v i S A R SR AR 2B B P S A
B HEILIEE (Scheme 7)

I H
Ph—P-N-C_H,
o
/\ )
pd" * ﬁ) /CGH Me
Ph—p-N O/ N
Pd N Me
Ag,CO, N~
2

Pd°(BQ),

(") ArB(OH),+base+BQ
H
Ph— P-N-C.H, 0
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Pd‘"-Catalyzed C—H Arylation of Aryl Phosphonic
Acid Derivatives and the Derivatization
Reaction of the Coupled Products

GUAN Jing”", WU Guojie’, HAN Fushe""
(“Changchun Institute of Applied Chemisiry ,Chinese Academy of Sciences ,Changchun , Jilin 130022 , China ;
"The University of Chinese Academy of Scicences , Beijing 100864 , China
“Department of Chemisiry , Northeast Normal University ,Changchun , Jilin 130024 , China )

Abstract The C-H arylation of various phosphinic acid derivatives was investigated. After a comprehensive
screen of various reaction parameters, we found that direct C—H arylation of aryl phosphinamides could
proceed effectively with Pd( OAc), as catalyst, Ag,CO, as oxidant, and benzoquinone (BQ) as additive in
DMF. Mechanistic study revealed that the reaction proceeded via a Pd'" to Pd'” cycle. Further elaboration
demonstrated that arylated phosphinamides could be converted into the corresponding aryl phosphinates and
H-biaryl phosphines in high efficiency, with yields of 98% and 82% , respectively. Consequently, the results
presented herein would offer a new method for the synthesis of polyaryl phosphorus compounds.

Keywords palladium, C-H functionalization , phosphinamide , arylation , derivatization

Reveived 2014-03-06; Revised 2014-04-21; Accepted 2014-05-05
Corresponding author; HAN Fushe, professor; Tel/Fax:0431-85262936; E-mail: fshan @ ciac. ac. cn; Research interests: organic reaction

method, synthesis of natural products and drugs



