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One-Pot Synthesis of 5-Aryl Diketo-1H-tetrazol Using
1-Methyl-1-methoxyethyl as Protective Group

Liu, Mingming Zhong, Dongwei Zhou, Jiayi Zhou, Lu Ye, Deyong™
(Department of Medicinal Chemistry, School of Pharmacy, Fudan University, Shanghai 201203)

Abstract One-pot reaction was reported for the synthesis of 5-aryl diketo-1H-tetrazols (2). Meanwhile, 1-methyl-1- meth-
oxyethyl (MME) as protective group of tetrazole was firstly reported. The protective and deprotective reactions were per-
formed in moderate conditions and the new method leads to simplified process and increased productivity. Six novel 5-aryl

diketo-1H-tetrazol compounds were synthesized by using this method for further biological screening.
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Reagents and conditions: (a) NaN3;, DMF, r.t., 48 h; (b) ethyl cyan-
oformate, sealed tube, 130 ‘C, 6 h, 62%; (c) LiIHDMS, THF,
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22 EWHE
221 HRABMET®

ZE VYR ME-5- R ZFi5(10, 500 mg, 3.5 2 mmol)[{)
K VUSRI (THF) (10 mL)EHH, AN — 7K &0 H 2K
fitff2(7 mg, 0.035 mmol) A 2-F 5 F N 4%(0.37 mL, 3.88
mmol), TN 1h 5, £ LR RN AN T F L
Ji(3.20 mmol), ZEE4}(480 mg, 7.0 mmol), 60 C s+
BV 3 h, Pl 2R R 5, AR H] £ K25 mL)
vEk, iduk, sEEINA 50 mL KR, 76 EiRKyEsmh
B 4 mol/L EhBI/KW, IFAWIHREE, WAEA
s v (0 [ AT H, DIOKVE R 2 h, EDOE . T
1, 13 a9 2.

222 1-FIK-3-(5-1H-w9 @4 35)- & 3 -1,3-=FF (2a)
8945 A%,

MRIEEE 1.2.1 WEEAEAEEERAE, Hh Pk oy &
2T} 2 W(384 mg, 3.20 mmol), 7F 76%(HRYE 4 2
Wil 140). mp. 181~183 C; 'H NMR (DMSO-d;, 400
MHz, =) 6: 8.02 (d, J/=7.2 Hz, 2H), 7.73~7.69 (m,
1H, overlap), 7.63~7.56 (m, 2H, overlap), 4.92 (s, 2H);
"H NMR(## 2 X) 6: 8.10 (d, J=7.6 Hz, 2H), 7.71 (t, J=
7.2 Hz, 1H), 7.61 (t, J=7.6 Hz, 2H), 7.35 (s, 1H); "°C
NMR (DMSO-ds, 100 MHz, fid=l) : 195.27, 186.62,
136.45, 134.38, 129.36, 128.97, 51.31; *C NMR(}i# )
J: 184.96, 175.02, 155.23, 134.20, 133.85, 129.66, 127.88,
96.33; LRMS (ESI) 217.1 [M+H]", 239.1 [M+Na]",
455.2 [2M+Na]'; HRMS (ESI) calcd for C;oHsN,O,Na
[M+Na]" 239.05395, found 239.05385.

223 1-(2-7k7 F)-3-(5-1H-v9 {4 3 & K -1,3-—FR
(2b) 84 A%,

MRIEEE 1.2.1 WEAERAELERAE, Hh Ik oy &
LA 2- ZBEHERIF (352 mg, 3.20 mmol), 7&K 85%(HY
P 2- L WEFLRIEH5T). mp. 113~115 'C; 'H NMR
(DMSO-dg, 400 MHz, M) 6: 8.08 (s, 1H), 7.62 (d, J=
3.6 Hz, 1H), 6.79 (dd, J=3.6, 1.2 Hz, 1H), 4.74 (s, 2H);
"H NMR(#il30) 0: 8.17 (s, 1H), 7.17 (d, J=3.6 Hz, 1H),
7.13 (s, 1H), 6.85 (dd, J=3.6, 1.2 Hz, 1H); *C NMR
(DMSO-ds, 100 MHz, Hi=X) o: 182.14, 154.26, 151.80,
149.20, 113.45, 50.88; *C NMR(¥ilE =) o: 176.85,
169.20, 149.79, 149.49, 119.79, 114.09, 96.42; LRMS
(ESI) m/z: 207.1 [M+H]", 229.0 [M+Na]", 435.1 [2M+
Na]”; HRMS (ESI) caled for CgHN,OsNa [M+Na]"
229.03321, found 229.03286.

224 1-(2-7rE H)-3-(5-1H-v9 J e ) & A-1,3- =R
(20)8948 AR
MRIEEE 1.2.1 WEAEAELERAE, Hh ki oy &
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LKy 2- ZBEHERERE(387 mg, 3.20 mmol), 77 67%(HR
W 2- LWL ETH4E). mop. 119~121 °C; 'H NMR
(DMSO-dg, 400 MHz, i=X) 6: 8.63 (d, J/=4.0 Hz, 1H),
8.06~8.02 (m, 2H), 7.72~7.69 (m, 2H), 4.88 (s, 2H); 'H
NMR(4ilER) o: 8.83 (d, J=4.0 Hz, 1H), 8.18~8.10 (m,
2H), 7.75~7.72 (m, 1H), 7.71 (s, 1H); *C NMR
(DMSO-ds, 100 MHz, Hiz() 6: 195.84, 185.58, 154.93,
151.56, 149.60, 138.44, 128.79, 12224, 50.84; “C
NMR(#5 ) o: 183.50, 172.36, 150.63, 150.09, 138.77,
128.43, 122.88, 97.30; LRMS (ESI) m/z: 218.1 [M+H]";
HRMS (ESI) caled for CoH;NsO.Na [M + Na] *
240.04920, found 240.04835.

2.2.5  1-(4-FHAFI)-3-(5-1H-m9 | ) A -1,3-—
B (2d) &9 A~ A,

MRPEE 1.2.1 TEREAREAREERAE, PR 5 &
LNy A-FEFEA 2.0 (528 mg, 3.20 mmol), 773 70%(HR
i A-TEH 25D, mop. 204~207 ‘C; 'H NMR
(DMSO-dg, 400 MHz, fii|3{) o: 8.40~8.28 (m, 4H), 5.06
(s, 2H); 'H NMR(J% £ L) o: 8.40~8.32 (m, 4H), 7.43 (s,
1H); C NMR (DMSO-d;, 100 MHz, Hiz) J: 193.86,
185.09, 150.25, 140.29, 129.91, 129.48, 123.89, 51.09; "*C
NMR(J5ER) o: 180.45, 175.41, 154.41, 149.94, 138.59,
128.74, 124.03, 97.31; LRMS (ESI) m/z: 262.1 [M~+H]";
HRMS (ESI) caled for C;(H;NsO;Na [M + Na] *
284.03902, found 284.03966.

22.6 1-(4-F B H)-3-(5-1H-v9 [ )R 2 -1,3-—FR
(2e)895- A%,

MRPEE 1.2.1 TEREARBAREEAE, LR 5 &
LNy 4-FAE LT 4 (480 mg, 3.20 mmol), 7%
81% (M 4- AL LWH5D). mop. 167~169 C; 'H
NMR (DMSO-dg, 400 MHz, [{iX) 6: 8.00 (d, J=8.8 Hz,
2H), 7.10 (d, J=8.8 Hz, 2H), 4.89 (s, 2H), 3.88 (s, 3H); 'H
NMR(#iER) o: 8.11 (d, J=8.8 Hz, 2H), 7.31 (s, 1H),
7.14 (d, J=28.8 Hz, 2H), 3.89 (s, 3H); “C NMR
(DMSO-ds, 100 MHz, i) o: 192.81, 185.82, 163.71,
153.80, 130.89, 128.77, 114.04, 55.59, 50.43; *C NMR(J
mE) 5: 185.44, 171.63, 129.96, 125.53, 114.54, 95.17,
55.64; LRMS (ESI) m/z: 247.0 [M+H]"; HRMS (ESI)
caled for C;;H;(N4Os;Na [M—I—Na]+ 269.06451, found
269.06418.

227 1-B-F A H)-3-(5-1H-v9 [ )R 2 -1,3-—FR
(2f) 898,

PG 1.2.1 WTEEARBRAREERAE, bR 5 &
LAk 4-"FEIEIK 2B (723 mg, 3.20 mmol), ;= F
79%(HR 4 4- LK ZWiH5E). mp. 122~125 C; 'H

http://sioc-journal.cn/ 1545
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NMR (DMSO-ds, 400 MHz, fii=) §: 7.71~7.35 (m, 9H,
overlap), 5.19 (s, 2H), 4.95 (s, 2H); 'H NMR (}5E =) o:
7.71~7.35 (m, 9H, overlap), 7.37 (s, 1H), 5.24 (s, 2H);
C NMR (DMSO-d,, 100 MHz, flizX) d: 194.34, 185.59,
158.53, 153.95, 137.17, 130.04, 129.79, 127.64, 127.56,
121.17, 120.83, 119.79, 113.94, 69.31, 50.81; *C NMR (%%
) 0: 184.73, 173.30, 158.68, 136.69, 134.68, 130.33,
128.39, 127.87, 127.69, 120.70, 120.07, 112.95, 96.23,
69.46; LRMS (ESI) m/z: 323.1 [M+H]"; HRMS (ESI)
caled for C;;H;4N,O;Na [M—l—Na]+ 345.09581, found
345.09504.
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