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Scheme S1Synthesis of ester protected diazodiol
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3-diazo-4-oxopentanel,2-diyl diacetate (7): To a solution of methyl diazodiet* (89 mg,

0.62 mmol), DAMP (15 mg, 0.2 equiv.) and suspended 4A molecular sie9es @ in
anhydrousdichloromethane (DCM) was added acetic anhydride (0.12 mL, 2 equiv.). The
reaction wagyently stirred at room temperature overnight. The reaction was quenched with
saturated aqueousaHCG; solution. The organic and aqueous layers were separated and the
organic layer wasvashed with brine and dried over anhydrous MgSthe solvat was
removedin vacuoand theresidue was purified on silica gel, using 3:4 ethyl acetate/hexane as
the mobile phase. Th@oduct eluted as a yellow oil (yield = 90 mg, 64%).
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3-diazo-4-oxopentanel,2-diyl dibutyrate (8): To a solution of methytliazodiol4 (23 mg,

0.16 mmol), DMAP (4 mg, 0.2 equiv.) and suspended 4A molecular si€0ek g) in
anhydrousdichloromethane (DCM) was added butyric anhydride (0.05 mL, 2 equiv.). The
reaction wastirred at room temperature overnight. The reaction wasahed with saturated
aqueousNaHCGQ; solution. The organic and aqueous layers were separated and the organic
layer waswashed with brine and dried over anhydrous MgSIhe solvent was removed

in vacuoand theresidue was purified on silica gel, usidgp ethyl acetate/hexane as the
mobile phase. Thproduct eluted as a yellow oil (yield = 23 mg, 51%).

3-diazo-4-oxopentanel,2-diyl dipentanoate (9) To a solution of methyl diazodid! (23 mg,

0.16 mmol), DMAP (4 mg, 0.2 equiv.) and suspended 4A molecular si€dek g) in
anhydrousdichloromethane (DCM) was added butyric anhydride (0.05 mL, 2 equiv.). The
reaction wastirred at room temperature overnight. The reaction was quenched with saturated
agqueousNaHC3 solution. The organic and aqueous layers were separated and the organic
layer waswashed with brine and dried over anhydrous MgSO4. The solvent was removed
vacuoand theresidue was purified on silica gel, using 1:5 ethyl acetate/hexane as the mobile
phase. Th@roduct eluted as a yellow oil (yield = 27 mg, 54%).

3-diazo-4-oxopentanel,2-diyl dihexanoate (10) To a solution of methyl diazodid! (23 mg,

0.16 mmol), DMAP (4 mg, 0.2 equiv.) and suspended 4A molecular si€0ek g) in
anhydrousdichloromethane (DCM) was added butyric anhydride (0.5 & equiv.). The
reaction wastirred at room temperature overnight. The reaction was quenched with saturated
agueousNaHCO3 solution. The organic and aqueous layers were separated and the organic
layer waswashed with brine and dried over anhydrous MgSO4. The solvent was removed
vacuoand theresidue was purified on silica gel, using 1:5 ethyl acetate/hexane as the mobile
phase. Th@roduct eluted as a yellow oil (yield = 38 mg, 67%).



Scheme &. Oxidation of diazo moiety into carbonyl
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3,4-dioxopentanel,2-diyl diacetate (19): To a solution of methyl diazo diacetat€20 mg,

0.088 mmol) in acetone (1 mL) was added dimethyldioxirane acetone solution (2.5 mL, ca.
0.0710.09 M). The resulting mixturevas stirred for 1 h and solvent and excess reagents were
removed under reduced pressure to okt8ias bright yellow oil (yield = 19 mg, quantitative).
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3,4-dioxopentanel,2-diyl dibutyrate (20): To a solution of methyl diazo dibutyrag23 mg,

0.081 mmol) in acetone (1 mL) was added dimethyldioxirane acetone solution (2.5 mL, ca.
0.07-0.09 M). The resulting mixture was stirred for 1 h and solvent and excess reagents were
removed under reduced pressure to ol#28ias bright yellow oil (yield = 22 mgjuantitative).

3,4-dioxopentanel,2-diyl dipentanoate (21): To a solution of methyl diazo dipentanoate

9 (27 mg, 0.086 mmol) in acetone (1 mL) was added dimethyldioxirane acetone solution
(2.5 mL, ca. 0.040.09 M). The resulting mixture was stirred farh and solvent and
excesgeagents wergemoved under reduced pressure to obtnas bright yellow oil
(yield = 26 mg, quantitative).



3,4-dioxopentanel,2-diyl dihexanoate (22): To a solution of methyl diazo dihexanoate
10 (38 mg, 0.112 mmgl in acetone (1 mL) was added dimethyldioxirane acetone solution
(2.5 mL, ca.0.070.09 M). The resulting mixture was stirred for 1 h and solvent and
excesgeagents wergemoved under reduced pressure to ob#nas bright yellow oil
(yield = 36.8 mgguantitative).

Scheme S3NMR and MS data: NMR spectra were measured on Bruker-AR0, Bruker
DRX-400 (1H at 400 MHz®C at 100MHz). Data for'H-NMR spectra are reported as
follows: chemical shift (ppm, relative tesidual solvent peaks or indicated external standards;
s = singlet, t = triplets, m = multipletoupling constant (Hz), and integration. Data for
¥3C-.NMR are reported in terms of chemigdlift (ppm) relative to residual solvent peak. Mass
spectra (MSyvere recorded by JEQAccuTORCS (ESI positive, needle voltage 1800~2400 eV).
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Note: Both the diazoketones and diketones did not have good MS spectrum (presumably due
to decomposition under the MS conditions. Therefore, further MS characterization m&s do

by adding phenyl diamine to the diketones and stirred overnight to convert the diketones into
guinoxalines, see Scheme below (this is a standard pradti€ejlata is therefore reported

for the quinoxaline derivatives

3-diazo-4-oxopentanel,2-diyl diacetate (7): 'H NMR (CDCk, 400 MHz) ii: 5.855.73
(m, 1H), 4.454.34 (m,1H), 4.314.17 (m, 1H), 2.19 (s3H), 2.03 (s,3H), 2.01 (s, 3H).

CNMR(CDCEL, 100 MHz) U: 188.6, 170.1, 169.6, 68.
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3-diazo-4-oxopentanel,2-diyl dibutyrate (8): ‘H NMR (CDCk, 400 MHEH83 U: 5.
(m, 1H), 4.554.43 (m, 1H), 4.384.27 (m, 1H), 2.382.28 (m, 4H), 2.26 (s, 3H), 1.VB.59

(m, 4H),1.0510.89 (m, 6H).*C NMR (CDCk, 100 MHz) U: 173.3, 172.
36.3, 36.231.3,25.9, 18.7, 14.0, 13.9.

3-diazo-4-oxopentanel,2-diyl dipentanoate (9) *H NMR (CDCk, 400 MHz)U: 5.93 5.82
(m, 1H), 4.544.43 (m, 1H), 4.3i74.26 (m, 1H), 2.402.29 (m, 4H), 2.26 (s, 3H), 1.6X.54
(m, 4H), 1.421.28 (m, 4H), 0.970.85 (m, 6H).*C NMR (CDCls, 100 MHz): 189.0, 173.4,
172.9,67.0, 66.0, 63.7, 34.1, 34.0, 27.2, 25.9, 22.6, 22.5, 14.0.

0
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3-diazo-4-oxopentanel,2-diyl dihexanoate (10) *H NMR (CDCE, 400 MHiBB2 G: 5.
(m, 1H), 4.554.42 (m, 1H), 4.3i74.26 (m, 1H), 2.402.28 (m, 4H),2.26 (s, 3H), 1.681.56

(m, 4H),1.38 1.25 (m, 8H), 0.960.83 (m, 6H)C NMR (CDCk, 10 0 :MB.4, 172.9,
66.0, 63.734.4, 34.3, 31.6, 25.9, 24.9, 22.7, 14.3.

3-diazo-6-methyl-4-oxoheptanel,2-diyl diacetate (11) 'H NMR (CDCk, 400 MHz)
t: 5.855.76 (m, 1H), 4.444.34 (m, 1H), 4.324.21 (m, 1H), 2.28 (dJ = 6.7 Hz, 2H),
2.152.07 (m, 1H),2.03 (s, 3H), 2.01 (s, 3H), 0.89 (@= 8.0 Hz, 6H).*C NMR (CDCE,
100 MHZ0)5, 1689.966.3, 63.8, 47.1, 26.0, 22.8, 22.7, 21.0, 20.8.
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3-diazo-6-methyl-4-oxoheptanel,2-diyl dibutyrate (12): 1H NMR (CDCI3, 400 MHz)
U: 5.925.81 (m, 1H), 4.504.39 (m, 1H), 4.344.22 (m, 1H), 2.372.21 (m, 6H), 2.182.04
(m, 1H), 1.691.54 (m, 4H), 0.98.85 (m, 12H). 13C NMR (CDCI3, 100 MHz} 173.2,
172.6, 66.1, 63.6, 47.36.2, 36.1, 26.0, 22.8, 22.7, 18.7, 18.6, 13.9.

3-diazo-6-methyl-4-oxoheptanel,2-diyl dipentanoate (13) 'H NMR (CDCk, 400 MHz)
U 5.945.82 (m, 1H), 4.584.44 (m, 1H), 4.404.29 (m, 1H), 2.412.29 (m, 6H), 2.282.10
(m, 1H), 1.671.56 (m, 4H), 1.41.31 (m, 4H), 0.980.89 (m, 12H). 13C NMR (CDG]|
100 MHRB0)0,118.5,172.9,66.2,63.7,47.3, 34.2, 34.1, 34.0, 27.3, 22.6, 22.5, 14.1, 14.0.
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3-diazo-6-methyl-4-oxoheptanel,2-diyl dihexanoate (14) *H NMR (CDCk, 400 MHz)
U: 5.96'5.82 (m, 1H), 4.584.42 (m, 1H), 4.404.26 (m, 1H), 2.422.26 (m, 6H), 2.222.09

(m, 1H), 1.681.56 (m, 4H), 1.381.22 (m, 8H), 1.000.93 (m, 6H), 0.980.85 (m, 6H).
3C NMR (CDCEL, 1 0 0 MHZ3)4, 1id2.8, 66.2, 63.7, 47.3, 34.3, 31.6, 24.9, 22.7, 14.3.
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3-diazo-4-oxodecanel,2-diyl diacetate (15): 'H NMR (CDCE, 400 :N6K9EH85 U
(m, 1H),4.54/4.43 (m, 1H), 4.414.29 (m, 1H), 2.49 (t) = 7.3 Hz, 2H), 2.12 (s, 3H), 2.11
(s, 3H), 1.691.60 (m, 2H), 1.381.27 (m, 6H), 0.91 (tJ = 6.9 Hz, 3H).*C NMR (CDC},
100 MHZ0)7,11D.1, 66.4, 64.0, 38.6, 31.9, 29.2, 24.8, 22.9, 21.2, 21.0, 14.4.



3-diazo-4-oxodecanel,2-diyl dibutyrate (16): '"H NMR ( CDCI 3,: 586685 MHz )

(m, 1H), 4.56'4.46 (m, 1H), 4.404.28(m, 1H), 2.582.43 (m, 2H), 2.382.29 (m, 4H),
1.7211.61 (m,6H), 1.371.25 (m, 6H), 1.020.94 (m, 6H), 0.940.87 (m, 3H)."*C NMR
(CDCl, 100 :MPBRB) 1727, 66.2, 63.7, 36.3, 36.2, 31.9, 29.2, 24.9, 22.9, 18.7,
14.4,14.0.

3-diazo-4-oxodecanel,2-diyl dipentanoate (17):*H NMR (CDCE, 400 :BI%ESHB4 U

(m, 1H), 4.564.43 (m, 1H), 4.404.27 (m, 1H), 2.562.44 (m, 2H), 2.402.33 (m, 6H),
1.691.59 (m,6H), 1.431.28 (m, 8H), 0.980.88 (m, 9H)."*C NMR (CDC}k, 100 MHz)

U: 180.7,173.5, 172.96.2, 63.7, 34.2, 34.1, 31.9, 29.2, 27.3, 27.1, 24.9, 22.9, 22.6, 14.1, 14.1.

3-diazo-4-oxodecanel,2-diyl dihexanoate (18) 'H NMR (CDCl, 400 :M8A5)83 U
(m, 1H), 4.564.42 (m, 1H), 4.404.27 (m, 1H), 2.572.2.43 (m, 2H), 2.42.28 (m, 6H),
1.731.57 (m, 6H), 1.401.26 (m, 12H), 0.970.86 (m, 9H). 13C NMR (CDGJ 100 MHz)

0. 180.2, 173.5172.9, 66.2, 63.7, 34.4, 31.6, 24.9, 24.8, 22.9, 22.7, 14.4, 14.3.

3,4-dioxopentanel,2-diyl diacetate (19):*H NMR (CDCls, 400 MHz)u: 5.88 5.83 (m, 1H),
4.724.64 (m, 1H), 4.404.32 (m, 1H), 2.39 (s, 3H), 2.18 (s, 3H), 2.06 (s, 3F% NMR
(CDCls, 100 MHz) U: 196.3, 190.4, 171.5, 170.5, 62.7, 24.1, 21.0, 20.7. Derivatization using
1,2-diaminobenzene MS (ESI): Caléat [C1sH16N20,4 + H]" 289.1188, found 289.1234.

00)k

20

0O O
Y
0



3,4-dioxopentanel,2-diyl dibutyrate (20): ‘H NMR (CDCk, 400 MHz) U: 5.90 5.84
(m, 1H), 4.754.66 (m, 1H), 4.404.32 (m, 1H), 2.462.40 (m, 2H), 2.39 (s, 3H), 2.29
(t, J = 7.4 Hz, 2H),1.731.66 (m,2H), 1.66 1.58 (m, 2H), 0.99 (t) = 7.4 Hz, 3H), 0.94
(t, J = 7.4 Hz, 3H).'*C NMR (CDCk, 100 MHz)U: 196.3, 190.5, 174.1, 173.1, 62.5, 36.1,
35.8, 24.1, 18.7, 18.6, 13.®erivatization using 1;2liaminobenzene MS (ESI): Calcd for
[C19H24N204 + H]" 345.1814found 345.17009.

3,4-dioxopentanel,2-diyl dipentanoate (21): *H NMR (CDCk, 400 MHz) & 5.895.83

(m, 1H), 4.744.65 (m, 1H), 4.414.32 (m, 1H), 2.482.41 (m, 2H), 2.40 (s, 3H), 2.B2.28

(m, 2H), 1.70'1.61 (m, 2H), 1.611.53 (m, 2H), 1.441.30 (m, 4H), 0.980.89 (m, 6H).

13C NMR (CDCk, 100 MHz)ii: 196.3, 190.5, 174.3, 173.3, 62.5, 34.0, 33.7, 27.2, 24.1, 22.5,
14.1, 14.0Derivatization using 1;8iaminobenzene MS (ESI): Calcd forj82sN>04 + H]*
373.2127found 373.2109.

3,4-dioxopentanel,2-diyl dihexanoate (22):'H NMR (CDCk, 400 MHz) ti: 5.91i 5.82

(m, 1H),4.75 4.64 (m, 1H), 4.424.30 (m, 1H), 2.4i72.40 (m, 2H), 2.39 (s, 3H), 2.83.25

(m, 3H), 1.721.62 (m, 2H), 1.621.53 (m, 2H), 1.401.21 (m, 8H), 0.9i70.83 (m, 6H)*C NMR

(CDCls, 100MH z ) 19613, 190.5, 174.2, 173.3, 72.9, 62.5, 34.2, 33.9, 31.5, 24.8, 24.1, 22.7, 22.6,
14.3.Derivatization using 1;8iaminobenzene MS (ESI): Calmt [Co3H3N,0,4 + H]* 401.2440,

found 401.2479.



6-methyl-3,4-dioxoheptanel,2-diyl diacetate (23): 'H NMR (CDCk, 400 MHz)

U: 5.895.83(m, 1H), 4.704.61 (m, 1H), 4.464.36 (m, 1H), 2.782.58 (m, 2H), 2.232.19

(m, 1H), 2.19 (s3H), 2.06 (s, 3H), 0.98 (d, J = 2.7 Hz, 3H), 0.97 (d, J = 2.7 Hz, 3H).
13C NMR (CDCk, 100MHz) &: 198.2, 191.0, 171.2, 170.4, 73.2, 62.7, 45.0, 24.4, 22.9, 21.0,
20.7. Derivatization usingdl,2-diaminobenzene MS (ESI): Calcd for 1f8,,N,0O4 + H]
331.1658, found 331.1740.

6-methyl-3,4-dioxoheptanel,2-diyl dibutyrate (24): 'H NMR (CDCk, 400 MHz) i:
5.89'5.82 (m, 1H), 4.704.62 (m, 1H), 4.484.37 (m, 1H), 2.7i72.58 (m, 2H), 2.462.34

(m, 2H), 2.332.24 (m, 2H), 2.232.12 (m, 1H), 1.741.58 (m,4H), 1.020.90 (m, 12H).

13C NMR (CDCk, 100MHz) &: 198.3, 191.1, 173.8, 173.1, 62.5, 45.0, 36.1, 35.9, 24.4, 22.9,
22.8, 18.7, 18.6, 13.9Derivatization using 1;2iaminobenzene MS (ESI): Calcd for
[C2:H3oN20,4 + H]" 387.2284found 387.2244.

6-methyl-3,4-dioxoheptanel,2-diyl dipentanoate (25): '"H NMR (CDCk, 400 MHz)
5.89'5.82 (m, 1H), 4.704.61 (m, 1H), 4.464.37 (m, 1H), 2.782.58 (m, 2H), 2.482.38
(m, 2H), 2.352.25 (m, 2H), 2.252.13 (m, 1H), 1.681.54 (m, 4H), 1.481.30 (m, 4H),
1.0110.89 (m, 12H)U. 13CNMR (CDCI3, 100 MHz)i: 198.3, 191.1, 174.0, 173.3, 62.5, 45.0,
34.0, 27.2, 22.9, 22.5, 14.14.0. Derivatization using l;@aminobenzene MS (ESI): Calcd
for [Ca4H34N2O4 + H]" 415.2597, found 415.2499.
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6-methyl-3,4-dioxoheptanel,2-diyl dihexanoate (26) 1H NMR (CDCI3, 400 MHz)u:
5.895.82 (m, 1H), 4.704.60 (m, 1H), 4.464.36 (m, 1H), 2.7i712.57 (m, 2H), 2.332.25
(m, 2H), 2.232.12 (m, 1H), 1.701.54 (m, 4H), 1.301.25 (m, 8H), 1.020.95 (m, 6H),
0.950.87 (m, 6H). 13GNMR (CDCI3, 100 MHz)t: 198.3, 191.1, 174.0, 173.3, 62.5, 34.2,
31.5, 24.8, 22.9, 22.7, 14.Berivatization using 1;2iaminobenzene MS (ESI): Calcd for
[C26H38N204 + H]™ 443.2910found 443.2855.

3,4-dioxodecanel,2-diyl diacetate (27):*H NMR (CDCk, 400 MHz)U: 5.90'5.84 (m, 1H),

471 4.64 (m, 1H), 4.464.36 (m, 1H), 2.872.72 (m, 2H), 2.19 (s, 3H), 2.17 (s, 3H),
1.68'1.58 (m, 2H), 1.381.27 (m, 6H), 0.940.87 (m, 3H).*C NMR (CDCEk, 100 MHz)

g 198.7, 190.9,171.2, 170.4, 73.2, 62.7, 36.5, 31.9, 29.1, 23.1, 22.9, 21.0, 20.8, 14.4.
Derivatization using 1;8iaminobenzene MS (ESI): Calcd for#826N.04 + H]" 359.1971,
found 359.1903.

3,4-dioxodecanel,2-diyl dibutyrate (28): *H NMR (CDCk, 400 MHz)U: 5.91 5.84 (m, 1H),
4.724.64 (m, 1H), 4.464.37 (m, 1H), 2.862.2.72 (m, 2H), 2.472.38 (m, 2H), 2.332.24

(m, 2H), 1.761.1.60 (m, 6H), 1.38L.27 (m, 6H), 1.040.88 (m, 9H).**C NMR (CDCE,

100 MHz) 4. 198.7, 191.0, 173.9, 173.1, 73.1, 62.5, 36.5, 36.2, 35.9, 31.9, 29.1,
23.1, 22.9, 18.7, 14.4, 14.0erivatization using 1;2iaminobenzene MS (ESI): Calcd for
[C24H34N204 + H]" 415.2597 found 415.2528.



3,4-dioxodecanel,2-diyl dipentanoate (29): *H NMR (CDClk, 400 MHz) t: 5.90 5.83
(m, 1H), 4.71514.63 (m, 1H), 4.464.37 (m, 1H), 2.862.72 (m, 2H), 2.482.40 (m, 2H),
2.402.34 (m, 2H),2.34i2.27 (m, 2H), 1.601.57 (m, 6H), 1.461.30 (m, 8H), 0.9i70.89
(m, 9H). *C NMR (CDCk, 100 MHz) U: 198.7, 191.0, 174.1, 173.3, 73.1, 62.5,
36.5, 34.0, 33.8, 31.9, 29.1, 27.2, 23.1, 2286, 22.5, 14.4, 14.1. Derivatization using
1,2-diaminobenzene MS (ESI): Calcd f@2eH3sN204 + H]™ 443.2910, found 443.2867.

3,4dioxodecanel,2-diyl dihexanoate (30): 'H NMR (CDCk, 400 MHz) t: 5.90'5.83
(m, 1H), 4.724.62 (m, 1H), 4.464.36 (m, 1H), 2.862.71 (m, 2H), 2.482.40 (m, 2H),
2.402.33 (m, 2H),2.332.25 (m, 2H), 1.701.58 (m, 6H), 1.301.27 (m, 12H), 0.980.87
(m, 9H). **C NMR (CDCk, 100 MHz) &: 198.7, 191.0, 174.1, 173.3, 73.1, 62.5, 36.5,
34.3,34.0, 31.9, 31.6, 31.5, 29.1, 2433.1, 22.9, 22.7, 14.4, 14.3. Derivatization using
1,2-diaminobenzene MS (ESI): Calcd f@2sH42N,0,4 + H]" 471.3223, found 471.3176.



Figure S1.'H NMR (top) and**C NMR (bottom) spectra d3-diazo4-oxopentanel,2-diyl
diacetate (7)
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Figure S2. *H NMR (top) and**C NMR (bottom) spectra d3-diazo4-oxopentanel,2-diyl

dibutyrate (8)
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Figure S3. *H NMR (top) and**C NMR (bottom) spectra d3-diazo4-oxopentanel,2-diyl

dipentanoate (9)
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Figure S4. *H NMR (top) and**C NMR (bottom) spectra d3-diazo4-oxopentanel,2-diyl

dihexanoate (10)
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Figure S5. *H NMR (top) and**C NMR (bottom) spectra @&-diazo6-methyt4-oxoheptane
1,2-diyl diacetate (11)
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Figure S6. 'H NMR (top) and**C NMR (bottom) spectra @&-diazo6-methyt4-oxoheptane

1,2-diyl dibutyrate (12)

680
160
160
£650
e
291
&9t
7z
&z
&z
ez

8
o'y
1284
&y
a4
a4
Fiad

B e A i o

98S—

GEL—

]

LTI

T 1zk

T80t
I-zes

06'0
oot

T s60

L8'ET
ZBET
09'8T
£9'8T W,
99'8T
€42
mn,mmw
S0

Z19e
Nm,wmv.

O idp—

65'E9~
6099
(Vv
ﬁm,RW
€844

8GTUT~_
[UEn -

T

190 180 170 160 150 140 130 120 110 100 20 B0 0 60 S0 40 30 20 1
f1 (pprn)

210 200

230 20

250 240



Figure S7.*H NMR (top) and**C NMR (bottom) spectra @&-diazo6-methyt4-oxoheptane

1,2-diyl dipentanoate (13)
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Figure S8.'H NMR (top) and**C NMR (bottom) spectra @&-diazo6-methyt4-oxoheptane

1,2-diyl dihexanoate (14)

ccc
880

680

060

160

2601
601
S50
4601
46501
627 1
05T 4
0ST
TET 4
ﬁmﬁ)ﬁ
2ET A
291
9T

0ee
€T
€ee
8
S€T
484
PV ﬁ.
Sr'v

FAad
(S84
0St

885 —

P~

60—

O

o

N2

18]
9
Fare
TE0h

60T
TFees

16'0
01

R
N
&t
£9'2¢C
68'bC
SS'TE
E.ﬁmw
6CPE

¢l —

L€~
SI'99—

PrLL
mv.RW.
8444

P8TLT A
a7icd




Figure $9. 'H NMR (top) and*C NMR (bottom) spectra a8-diazo4-oxodecanel,2-diyl
diacetate (15)



