


General experimental for the formation of acyl hydrazidesi Method A

To a solution of azodicarboxylate6.00 mmol) on HO (1 mL) was added aldehyde
(5.00mmol). The reaction mixture stirred at 21 °C fd8 h. The resulting solutionwas
extracted with EtOAc (¥ 15 mL). Thecombinedextracts were driedMgSQy), filtered and

the solvent was evaporatad vacuo The resultant crude residue was purified as described

below.



Diisopropy! 1-(4-fluorobenzoyl)hydrazine-1,2-dicarboxylate® 1a
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Compound prepared according to method A. Purification by column chromatography (10%
50% EtOAc/Petrol) affordedliisopropyl (4-fluorobenzoyl)hydrazind,2-dicarboxylateas a
white solid(1.21g, 3.70mmol, 74%). *H NMR (600 MHz, CDC}) ti  7-7.62(@n, 2H), 7.11

(t, J= 8.5 Hz, H), 6.956.70 (m NH, 1H), 5.02 ceptetJ = 6.1 Hz, 1H), 4.929eptetJ = 6.1

Hz, 1H), 1.30 (d.J = 5.2Hz, 6H), 112 (d,J = 5.0Hz, &H); **C NMR (150 MHz, CDGJ) U
170.3(C), 165.2 (dJcr = 253.4Hz, C),155.4 (C), 152.9C), 131.3(d, Jc.r = 2.7Hz, CH),
131.1 (d,Jcr = 9.8 Hz, CH),115.5 (d,Jcr = 22.1Hz, CH), 72.8 (CH), 70.9(CH), 22.0
(CHs), 21.5(CHs): IR (solid) 3306, 298, 2939, 1704, 1602, 15@GM™.
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Diisopropy! 1-(3-bromobenzoyl)hydrazine 1,2-dicarboxylate® 1¢
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Compound prepared according to method A. Purification by column chromatography (10%
50% EtOAc/Petrol) affordedliisopropyl :(3-bromobenzoyl)hydrazing,2-dicarboxylateas

a white lid (1.20 g, 3.10mmol, 62%). 'H NMR (600 MHz, CDC}) U 7-7.78 én, 1H),
7.67-7.52 (m, H), 7.30(t, J= 7.8 Hz, H), 6.996.80 (m, NH, 1H)5.01 ceptetJ = 6.0 Hz,

1H), 4.91 geptetJ = 6.0 Hz, H), 1.30 (d,J = 5.8 Hz 6H), 1.10(d, J = 5.1 Hz, 6H) °C

NMR (150MHz, CDCk) U 1 §®),.185.3 (C), 152.4C), 137.2 (C),134.8(CH), 131.0
(CH), 129.9 (CH), 126.7 (CH), 122.2 (C), 73@H), 71.0(CH), 22.0(CHj3), 21.5(CHy); IR

(solid) 3303, 2983, 2938, 1707, 15681™.
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Diisopropy! 1-(4-(trifluoromethyl)benzoyl)hydrazine -1,2-dicarboxylate® 1d
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Compound prepared accard to method A. Purification by column chromatography (10%
50% EtOAcPetrol) afforded diisopropyl 2(4-(trifluoromethyl)benzoyl)hydraziné,2-
dicarboxylateas awhite lid (1.17g, 3.10mmol, 62%). 'H NMR (600 MHz, CDC}) i 7-. 8 2
7.74(m, 2H), 7.737.67(m, 2H), 6.956.70(m, NH, 1H), 5.03 &eptetJ = 6.1 Hz, 1H), 4.91
(septetJ = 6.1 Hz, 1H, 1.31(d, J = 5.8 Hz, 6H, 1.10 (d, J = 5.1 Hz, 6H; **C NMR (150
MHz, CDCB) 4 1 7 0 .185.3 (QF,)155 (C), 138.8 (C), 133.4 (glcr = 31.9 Hz, C),
128.3 (CH), 125.3¢, Jc.r = 3.0 Hz,CH), 123.7 (qJcr = 272.6Hz, CH), 73.1(CH), 71.1
(CH), 22.0(CHs), 21.5(CHs); IR (solid) 3308, 2985, 2941, 1709, 1619, 15i4™.
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Diisopropy! 1-(2-methylbenzoyl)hydrazine 1,2-dicarboxylate® 1e

Me O
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ITJ/ ~CO,Pr
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Compound prepared according to method A. Purification by column chromatography (10%
50% EtOAc/Petrol) affordediisopropyl t(2-methylbenzoyl)hydraziné,2-dicarboxylateas

a white solid (887 mg, 2.75 mmol, 55%). 'H NMR (600 MHz, CDC}) Ui 7-7.34@n, 1H),
7.32(t, J= 7.5 Hz1H), 7.23-7.16 (m 2H), 7.066.86 (m, NH, 1H), 5.02septetJ = 5.7 Hz,

1H), 4.82 ¢eptetJ = 59 Hz, H), 2.39 (s, 3H)1.30(d, J = 5.7 Hz,6H), 1.050.95(m, &H);

13C NMR (150 MHz, CDG)) U 107Q), 155.3 (C), 152.4C), 136.3(C), 135.4 (C), 130.4
(CH), 130.1 (@), 126.4 (®), 125.5 (®), 72.5(CH), 708 (CH), 22.1(CHs), 21.3(CHz),

19.3 (CH); IR (solid) 3308, 2983, 2938, 1705, 166&1™.
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Diisopropy! 1-(4-methoxybenzoyl)hydrazinel,2-dicarboxylate® 1f
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Compound prepared amcling to method A. Purification by column chromatography (10%
50% EOAc/Petrol) affordeddiisopropyl 1-(4-methoxybenzoyl)hydrazing,2-dicarboxylate
as awhite solid (1.03g, 3.05mmol, 61%). 'H NMR (600 MHz, CDC}) Ui 7-7.62@n, 2H),
6.986.64(m, 3H), 5.00 (septetJ = 6.2Hz, 1H), 4.92 GeptetJ = 6.2 Hz, 1H) 3.86 (s, 3H),
1.29 (d,J = 4.5 Hz,6H), 1.13(d, J = 4.5 Hz, 6H);"*C NMR (150 MHz, CDG))ti 17 0. 8
163.1(C), 155.5 (C), 153.3 (C131.2(CH), 127.0(C), 113.5(CH), 72.4(CH), 70.7(CH),

55.6 (CH), 22.1 (CHs), 21.6 (CHs); IR (solid) 3310, 2982, 2938, 1733, 1699, 1604,
1510cm™.
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Diisopropy! 1-benzoylhydrazine 1,2-dicarboxylatedicarboxylate® 1g
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Compound prepared according to method A. Purification by column chromatography (10%
50% EtOAc/Petrol) affordediisopropyl tbenzoylhydrazind,2-dicarboxylatedicarboxylate

as awhite solid (1.02g, 3.30mmol, 66%). *H NMR (600 MHz, CDC}) U 7-7.5B(n, 2H),

7.50 (t J= 7.4 Hz, 1H), 7.4@Qt, J = 7.6Hz, 2H),7.156.99 (m, NH, 1H)5.00(septetJ = 6.3

Hz, 1H), 4.87 &eptetd = 5.9 Hz, 1H),1.28 @, J = 5.5 Hz,6H), 1.04(d, J = 4.7 Hz, 6H; °C

NMR (150 MHz, CDC}) U 1 7Q),.1%5.5 (C), 153.0 (C), 135 (CH), 132.0(CH), 128.2

(CH), 72.6(CH), 70.7(CH), 22.0(CHs), 21.4(CHg); IR (solid) 3308, 2983, 2938, 1705, 1601
cm
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Diisopropy! 1-(4-iodobenzoyl)hydrazinel,2-dicarboxylate® 1h
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Compound prepared according to method A. Purification by column chromatography (10%

50% EtOAc/Petrol) affordedliisopropyl X(4-iodobenzoyl)hydrazing,2-dicarboxylateas a

white solid (1.28 g, 2.95mmol, 53). *"H NMR (600 MHz, CDC}) & 7. 7k=8d, 2H,
Hz), 7.437.30 (m, 2H), 7.147.03 (m, NH, 1H), 4.98septetJ = 6.2 Hz, 1H), 4.899eptet J

= 6.0 Hz, 1H),1.30-1.21 (m, 6H), 117-1.08 (m, 6H) *C NMR (150 MHz, CDG)i 170 . 7

(C), 155.4 (C), 152.4C), 137.5(CH), 134.7 (C), 129.4CH), 99.1 (C), 729 (CH), 709

(CH), 22.0 (CH), 21.5(CHsa); IR (solid) 3302, 2982, 2937, 1705, 15661

OO OO 0 QWM S GO
TR T T MO O Soqanna d o MAcda Ao
[Tp iy}

r~
R e el [ AT
| |
B
|
|
. |
H ] | |‘|
‘ ||J.| ||U' IH I kl ‘l
Jl - Il\_ L — . _ﬁ A W
' e ik o
o o o oo oo
ol oo —_— R



STz~
ozzs

60z
6L
ULl

CLL
PLL

T'86—

e
LPET~
SLET~

2EET~
[==15

L0L1—

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200



Diisopropy! 1-(4-(methoxycarbonyl)benzoyl)hydrazinel,2-dicarboxylate 1i
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Compound prepared according to method Rurification by column chromatography
(109%650% EtOAc/Petrol) afforded diisopropyl-(4-(methoxycarbonyl)benzoyl)hydrazine
1,2-dicarboxylateas awhite solid (898 mg, 2.45 mmol, 48). m.p. 106108 °C; ‘H NMR
(600 MHz, CDC}) 808(d, 2H,J = 8.1Hz), 7.757.62 (m, 2H), 7.006.76 (m, NH, 1H),
5.03(septetJ = 6.2 Hz, 1H), 4.899eptetJ = 6.0 Hz, 1H),3.94 (s, 3H)1.331.24(m, 6H),
1.131.05(m, 6H);*C NMR (150 MHz, CDG)) i 1 7@), 166.3 (C), 155.3 (C), 152(F),
1395 (C), 132.8 (C), 129.80H), 127.9(CH), 730 (CH), 71.0(CH), 52.6 (CH), 22.0 (CH),
21.5 (CH); IR (solid) 3301, 2980, 2936, 1706, 15¢i™; LRMS (ESI)367 (100, [M+H]"),
163 (20, [MCgH1sN2O4+H]"); HRMS (ESI) calcd for Ci7H23N0; [M+H]™ 367.150Q
observed67.1503
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Diisopropyl 1-(2,3,4trimethoxybenzoyl)hydrazine-1,2-dicarboxylate 1]

OMe O

MeO NC
N "CO,Pr
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MeO

Compound prepared according to method A. Purification by column chromatography
(109%650% EtOAc/Petrol) affordedliisopropyl 1-(2,3,4trimethoxybenzoyl)hydrazing,2-
dicarboxylateas a whitesolid (797 mg, 2.00 mmol, 4%). m.p. 110112 °C; *H NMR (600

MHz, CDCk) U 7-7.08(n, 1H), 6.88(s, NH, 1H), 6.69 (d,J = 8.7 Hz,1H), 5.00-4.88(m,

2H), 3.92 (s, 3H), 3.89 (s, 3H), 3.87 (s, 3”126 (d J= 5.8 Hz,6H), 1.20-1.012(m, 6H);**C

NMR (150 MHz, CDC)) i 1 €@, .186.4 (C), 155.1 (C), 152(&), 151.4 (C), 141.7 (C),
124.3 (CH), 122.9(C), 107.0 (&), 72.3 CH), 70.5(CH), 62.1 (CH), 61.1 CHs), 56.2
(CHs), 22.0 (CH), 21.6(CHs); IR (solid) 331Q 2982, 29401737, 1710, 1596m’; LRMS

(ESI) 399(30, [M+H]"), 195 (100Q [M-CgH15N204+H]"); HRMS (ESI) calcd for GgH,7N2Og
[M+H]* 399.1762 observe®99.1760
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Diisopropy! 1-(2-fluorobenzoyl)hydrazine-1,2-dicarboxylate® 1k

F 0]
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r\‘l/ ~CO,Pr
CO,Pr

Compound prepared according to method A. Purification by column chromatography
(10%50%  EtOAc/Petrol) afforded diisopropyl  *(2-fluorobenzoyl)hydrazind,2-
dicarboxylateas a white solid979 mg, 3.00mmol, 6®%). 'H NMR (600 MHz, CDCl) i
7.647.50(m, 1H), 7.48(m, 1H), 7.22(t, J = 7.5 Hz, 1H), 7.147.06 (m, 1H), 6.826.52(m,

NH, 1H), 5.044.92 (m, 2H),1.321.11 (m, 12H);"®*C NMR (150 MHz, CDG) i 1 §@®),. 2
159.1(d, Je.r = 251.1 Hz, C), 155.1C), 152.1 (C),133.0(d, Jo.r = 7.7 Hz,CH), 129.9(CH),
124.4(d, Jo.r = 3.3 Hz,CH), 124.2 (d Jc.r = 15.6 Hz, C), 115.6 (dic.r = 21.0 Hz, CH)72.9

(CH), 70.9 (CH), 22.0 (Ch), 21.5 (CH); IR (solid) 3306, 2984, 29432857, 1739, 1714,
1614, 1581, 1568m'™.
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Diisopropy! 1-(4-bromobenzoyl)hydrazine 1,2-dicarboxylate® 11
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I\‘l/ ~CO,Pr
CO,Pr
Br 2

Compound prepared according to method A. Purification by column chromatography
(109%650% EtOAc/Petrol) afforded diisopropyl X(4-bromobenzoyl)hydrazing,2-
dicarboxylateas a whitesolid (1.20 g,3.10 mmol, 62). 'H NMR (600 MHz, CDC}) i 7-. 6 3
7.48(m, 4H), 6.886.53(m, NH, 1H),5.01 (septetJ = 6.2 Hz, 1H), 4.9%septetJ = 6.0 Hz,

1H), 1.331.24 (m, 6H), 1.18.11(m, 6H); *C NMR (150 MHz, CDGJ) 11 170.5 (C), 155.3

(C), 152.8 (C), 134.1 (C1.31.6(CH), 129.9 (CH), 126.9 (C), 72.9 (CH), 71(GH), 22.0
(CHs), 21.5 (CHY); IR (solid) 3294, 2979, 2934, 1737711, 1588cm™.
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Diisopropy! 1-(1-methyl-1H-pyrrole -2-carbonyl)hydrazine-1,2-dicarboxylate® 1m

(0]

N
\_N Co,/Pr

AN

Compound prepared according to method A. Purification by column chromatography (10%
50% EtOAc¢Petrol) affordeddiisopropyl X(1-methyt1H-pyrrole-2-carbonyl)hydrazind,2-
dicarboxylateas apaleyellow solid (716 mg, 2.30 mmol, 4%). *H NMR (600 MHz, CDC})

U  7-7.1D 8m,1H), 6.886.70 (m, H), 6.256.05 (m, 1H), 4.99.91 (m, M), 3.84 (s, B),
1.251.16 (m, 12H):*C NMR (150 MHz, CDGJ)) 180.4(C), 155.6 (C), 153.9 (C), 153.5
(C), 130.8(CH), 125.4(C), 120.1 (CH), 108.4 (CH), 72.0 (CH), 70.4 (CH), 36.5 (;122.0
(CHs), 21.7(CHs): IR (solid) 3305, 2984, 2939, 1729, 1685, 1508
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Diethyl 1-(4-fluorobenzoyl)hydrazine-1,2-dicarboxylate’ 1b

o)
N
ITI/ “CO,Et
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Compound prepared according to methodPArification by column chromagraphy (10%
50% EtOAc/Petrol)afforded diethyl 1-(4-fluorobenzoyl)hydrazind,2-dicarboxylate as a
white solid(1.07g, 3.60mmol, 72%). *H NMR (600 MHz, CDC}) U rd, 2Hj, 2.29¢.20
(m, NH, 1H), 7.08 (t J = 8.6 Hz,2H), 4.22(q, J = 7.1 Hz, 2H), 4.16 (o) = 7.0Hz, 6H), 1.28
(m, 3H), 1.11 fn, 3H); *C NMR (150 MHz, CDG)) i 1 7 0 165.2(¢, &) 5 253.5 Hz,
C), 155.8 (C), 153.5 (C), 131(d, Jc.r = 8.9 Hz, CH), 130.9C), 115.5(d, Jc.r = 22.2Hz,
CH), 64.2 (CH,), 62.8 (CH), 14.4(CHjg), 13.9 (CH); IR (solid) 3302, 2985, 2940, 1737,
1706, 1603, 1502m™,



