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Study on the Reaction of N-methylaniline with
Phenyl-A’ -iodanediyl Diacetate in Water
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Abstract: The novel oxidation reaction of phenyl-A’-iodanediyl diacetate (PIDA) with substituted N-
methylanilines in water was achieved to afford eight phenylhydrazines and four benzoquinones com-
pounds. Among them, 2i was a new compound. The structures were characterized by 'H NMR,
"C NMR and HR-MS. The reaction conditions were optimized with N-methylaniline as substrate. The
optimum reaction conditions were as followed: sodium hydroxide 2 eq. , PIDA 2 eq. , H,O as reaction
solvent, reaction at room temperature for 3 h. The reaction mechanism was also discussed.
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Bruker advance 400 %4 fif 2 4% 1Y ( CDCI, Fy
), TMS S FR ) s TOF B 4% ( ESI-TOF)
JIT R 241 8 23 pr
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(1) 2a~21 5 B (LA 2a Ry fi))

TERNE PRI N-F 4 (1a) 0. 107
g(1 mmol), PIDA 0. 644 ¢ (2 mmol), NaOH
0.080 g(2 mmol) FlI7K 3 mL,#iiFE T T H I 3
he RBBOMA H,0 20 mL, H] 212 £ 60 mL %%
YB3 R, U R 4, e A ) 4 ik IR AT JE A [ e G
F:V(ZFRCTR) V(A ) =1/20] 246715 2a
0.076 g,

TG 2b ~ 21,

N, N-Z W BN, N-Z R FE i (2a) : 0
72% , m. p. 30 ~31 °C; "H NMR (400 MHz,
CDCl,) &: 7.24 (t, J =17.5 Hz, 4H, AtH),
6.78 ~6.84 (m, 6H, ArH), 2.97 (s, 6H,

2CH,); "C NMR (100 MHz, CDCL,) §: 149.4,
129.7, 118.9, 112.9, 34.3; HR-MS(ESI) m/z:
Caled for C, H, N, [ M* ] 212.131 3, found
212.131 3,

N,N-Z W 3E-N, N-— (4-H FLZ8 5L ) BF(2b)
2 78% , m.p. 63 ~65 °C; 'H NMR (400 MHz,
CDCL,) 8: 7.05(d, J=6.8 Hz, 4H, ArH) , 6.76
(d, J =6.8 Hz, 4H, AtH), 2.92 (s, 6H,
2CH,), 2.26 (s, 6H, 2CH,); “C NMR ( 100
MHz, CDCL,) §: 147.4, 130.2, 128.1, 113.1,
34.0, 20.8; HR-MS(ESI) m/z: Caled for C,,H,,
N,[M* ]240. 162 6, found 240. 162 6,

N, N-Z BN, N-Z (4-1R 3 ik (2¢) : ik
% 58% , m. p. 81 ~83 °C; 'H NMR (400 MHz,
CDCL,) &: 7.33(d, J=9.0 Hz, 4H, ArH) ,6.69
(d, J =9.0 Hz, 4H, ArH), 2.95 (s, 6H,
2CH,); "C NMR (100 MHz, CDCL,) §: 148.1,
138.4, 132.5, 114.7, 34.3; HR-MS(ESI) m/z:
Caled for C, H, N, Br, [ M" ] 371.948 3, found
371.949 5,

N,N-Z W BN N-Z(4-F 855 BF(2d) : 1k
#50% , m. p.71 ~73 C; 'H NMR (400 MHz,
CDCL,) &8: 7.19(d, J=8.9 Hz, 2H, ArH) , 6. 74
(d, J =8.9 Hz, 2H, ArH), 2.95 (s, 6H,
2CH,); "C NMR (100 MHz, CDCL,) §: 147.8,
129.6, 124.2, 114.3, 34.3; HR-MS(ESI) m/z:
Caled for C,, H, N, Cl, [ M] " 282.050 5, found
282.051 0,

2-MIEE[1,4] KT (2e): W% 92%, m. p.
66 ~67 C; 'H NMR(400 MHz, CDCl,) §: 6.77(d,
J=10.1 Hz, 1H, ArH), 6.72(dd, J =2.4 Hz,
10.1 Hz, 1H, ArH), 6.62 ~6.63(m, 1H, ArH),
2.07(d, J =1.4 Hz, 3H, CH,); "C NMR (100
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MHz, CDCl,) §: 188.2, 188.0, 146.3, 137.0,
136.9, 133.8, 16.3. HR-MS(ESI) m/z: Caled for
C,H,0,[ M* ]122.036 8, found 122.036 7,

2-G[ 1,4 1% (2F) . WeH 70% , m. p. 55 ~
56 °C; '"H NMR (400 MHz, CDCL,) 8:7.03(d,
J=2.1Hz, 1H, AtH), 6.94(d, J =10.1 Hz,
1H, ArH), 6.83(dd, J=2.1 Hz, 10.1 Hz, 1H,
ArH); “C NMR (100 MHz, CDCl,) §: 185.5,
179.7, 144.6, 137.3, 136.5, 134.2; HR-MS
(ESI) m/z; Caled for C,H,0,C1[ M ™ ]141.982 2,
found 141. 982 3,

2,6-— I EE[1,4] KR (2g): L 81%,
m. p.65 ~66 °C; 'H NMR (400 MHz, CDCL,) §:
6.56 (s, 2H, ArH), 2.06 (s, 6H, 2CH;);
“C NMR (100 MHz, CDCl,) &: 188.6, 188.1,
146.2, 133.7, 16.4; HR-MS (ESI) m/z: Caled
for CgH,O,[ M* ]136. 052 4, found 136.052 6,

N,N-ZHHE-N, N-— (3-FI B2 5L ) ik (2h)
WA 35% , m. p.42 ~44 C (S &5 2e, IR
45% ) ; '"H NMR (400 MHz, CDCL,) §: 7.15(d,
J=7.8 Hz, 2H, AtH), 6.64 ~6.70 (m, 6H,
ArH), 2.97 (s, 6H, 2CH,), 2.31 (s, 6H,
2CH,); "C NMR (100 MHz, CDCl,) §: 139.6,
129.6, 119.8, 113.6, 110.2, 110.0, 34.2,
22.3; HR-MS (ESI) m/z; Caled for C,4 Hyy N,
[M*]240. 162 6, found 240. 162 6,

N,N-ZHEE-N,N-Z (3-G 43 ) BF(2i) : Ik
F61% , m. p.52 ~53 C (B 2f, =
20% ); 'H NMR (400 MHz, CDCL,) §: 7.17 (t,
J=7.9 Hz, 2H, AtH), 6.79 ~ 6.81 (m, 4H,
ArH) |, 6.66 ~6.69(m, 2H, ArH) , 2.98(s, 6H,
2CH,); "C NMR (100 MHz, CDCl,) §: 150.2,
135.8, 130.8, 119.3, 113.0, 111.2, 34.5; HR-
MS (ESI) m/z: Caled for C,, H, N, Cl, [ M* ]
282.050 5, found 282. 050 3,

(1,47 2808 (2j) : WE61% , m.p. 113 ~115
°C; "H NMR (400 MHz, CDClL,) §: 6.80(s, 4H,
ArH); “C NMR (100 MHz, CDCl,) §: 187.7,
137.0; HR-MS (ESI) m/z: Caled for C4 H, O,
[M*]108.021 1, found 108. 021 3,

N,N-Z 2R FE-N, N-Z 79 3% ) Bk (2k) . %
30% , m.p.70 ~71 C (WA ESH 2§, I Z 35% ) ;
'"H NMR (400 MHz, CDCL,) &: 7.21(t, J=7.7 He,

4H, ArH), 6.75(t, J=7.3 Hz, 2H, ArH), 6.71
(d, J=8.5 Hz, 4H, ArH), 3.39(t, J =8.1 Hz,
4H, 2CH,), 1.73 ~1.75(m, 4H, 2CH, ), 0.93(t,
J =74 Hz, 6H, 2CH;); "C NMR (100 MHz,
CDCl,) &: 148.7, 129.7, 118.3, 112.7, 53.4,
21.8, 12. 1; HR-MS(ESI) m/z; Caled for CyH, N,
[M*]268.193 9, found 268. 194 0,
N,N,N', N'-J0 28 FE JiF (21) : U 3% 45% ,
m. p. 146 ~ 147 °C; 'H NMR (400 MHz, CDCI,)
8:7.31(d, J=8.4 Hz, 8H, ArH), 7.19(t, J =
7.9 Hz, 8H, ArH), 6.89(t, J =7.3 Hz, 4H,
ArH); "C NMR (100 MHz, CDCL,) §: 143.9,
129.6, 122.5, 118.5; HR-MS(ESI) m/z; Caled
for C,,H,yN,[ M* ]336. 162 6, found 336. 162 4
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Table 1 Optimization of the reaction conditions

H [ :L H
N Base/Solvent N’C &
—_—
©/ PhI(OAc), H3C/N\©

1a
2a

No.  PIDA  Base(Dosage/eq. ) Solvent Yield’/%
1 2.0 - H,0 15
2 2.0 K,C0,(2.0) H,0 40
3 2.0 NaOH(2.0) H,0 75
4 1.0 NaOH(2.0) H,0 40
5 1.5 NaOH(2.0) H,0 56
6 2.5 NaOH(2.0) H,0 63
7 2.0 NaOH(2.0) CH, Cl, 68
8 2.0 NaOH(2.0) MeOH Trace
9 2.0 NaOH(2.0) MeCN 36
10 2.0 NaOH(2.0) THF 55
11 2.0 NaOH(2.0) H,0 72°
12 2.0 NaOH(2.0) H,0 70"
13 2.0 NaOH(2.0) H,0 52°

“All reactions were conducted on a 1.0 mmol scale at
room temperaturefor 3 h;’ Isolated yield; 3.5 h;?35
C;10 C,
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M 2 eq. PIDA VR 4ALT , IKAE Ry 2 i
R, N, N-Z BN, N-Z 2R 5L (2a) WO
15% (£ 1, No. 1), HIERMA 2 eq. BREREHM,
2a IR EE R E] 40% (£ 1, No.2) , AT A AT
RESE TR HE 1 P M0 25 B 11k o ot P S 5 1 el S
FALENIT 22 IICREGR (R 1, No.3), FFFR
AT AR T B AT 04 1 2a ICRIFoRIG M
(£ 1, No.4~6), FRIGHESI R, KSR
RER(FR 1, No.7~10), Z5 BTk, fER
W2k :2 eq. PIDA, 2 eq. NaOH, /K k52 b ¥
R, &3 hy

2.2 RMisk

FEARAR I BN S5 T XS Y26 4T T 90 e, 52
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