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Synthesis of Polyhedronylcarbonyl Chloroethylureas Using
Acylfluoride in lonic Liquid
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Zhu, Xiaohe
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(College of Life Science and Bio-engineering, Beijing University of Technology, Beijing 100124)

Abstract Twelve polyhedronylcarbonyl chloroethylureas were synthesized by the condensation of acylfluoride and chloro-
ethylurea in the ionic liquid [bmim][BF,] with the polyhedron dicarboxylic acids as starting materials. The structures have
been characterized by "H NMR, ">C NMR and MS techniques. Comparison with the traditional methods of acylchloride as
intermediate, this procedure has the advantages of better yield, simplified operation and environmental benignity.
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Figure 1 The structure of chloroethylnitrosoureas (CENUs)
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Table 1 The yields of 1a

Entry Solvent Temp./C Time/h  Yield/%
1 CH,Cl, 0 12 57
2 CH,Cl, r.t. 15 Trace
3 [bmim]Br 0 6 75
4 [bmim]Br r.t. 4 77
5 [bmim][PFg] 0 4.5 68
6 [bmim][PFg] r.t. 5 67
7 [bmim][BF,] 0 7 82
8 [bmim][BF,] r.t. 4 85
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[ 77 2(86%, 75%, 64%, 57%) KT 1,3-4:Rillke H B A
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SR R BERE S LRI LR 3a~3d (75%, 63%, 52%,
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Table 2 The yields of polyhedronylcarbonyl chloroethylureas
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FE SRR AT JZ AT A, VEAA (LR LHR) - V(h
=1 : 1.

S NIBE-1,3- B - A LI IR(1a): 775 84%.
m.p. 135~136 C; 'H NMR (400 MHz, DMSO-d;) §:
1.61 (s, 2H), 1,72~1.75 (m, 4H), 1.85~1.87 (m, 4H),
1.99 (s, 2H), 2.10 (s, 2H), 3.50 (t, J=12 Hz, 4H), 3.69 (t,
J=12 Hz, 4H), 8.74 (s, 2H), 9.81 (s, 2H); *C NMR (100
MHz, DMSO-dg) d: 27.8, 35.1, 37.3, 39.1, 41.0, 50.2, 51.8,
154.7, 176.9. HRMS calcd for C;sH,,CILN,O4 432.1331,
found 432.1325.

ST HE-1,4- R - A L IR (2a): FRE 86%.
m.p. 153~154 ‘C; '"H NMR (400 MHz, DMSO-d;) 9
3.66 (t, J=14 Hz, 4H), 3.68 (t, J=14 Hz, 4H), 4.25 (s,
6H), 8.85 (s, 2H), 9.16 (s, 2H); *C NMR (100 MHz,
DMSO-d) J: 42.9, 46.9, 57.8, 60.3, 155.1, 173.5. HRMS
caled for C1¢H sC1,N,404 400.0705, found 400.0713.

(0L T BE-2,4- T B - TR LR Ba): R
75%. m.p. 1843 ~186.1 C; 'H NMR (400 MHz,
DMSO-dg) 0: 1.69 (s, 1H), 1.80 (s, 1H), 3.33~3.59 (m,
14H), 8.70 (d, J=36 Hz, 2H), 10.32 (d, /=13 Hz, 2H);
C NMR (100 MHz, DMSO-dg) J: 23.8, 38.0, 41.3, 41.4,
427, 44.1, 442, 483, 49.1, 51.0, 54.8, 173.3, 174.4.
HRMS caled for C;H,CLN,O, 414.0862,
414.0859.

23 ZHEAFEHEEFREIZER 1b~1d, 2b~2d,
3b~3d BIA R

RS R 0 CR, [ 2 A S IR IR
(1% 712 B ICHR[10]) (2 mmol)FINEEE(2 mmol) (¥
KA BEHS (20 mL)H 3 in — 2K 552 mmol), £
10 min i IN5cEE, HILEAFLREW, BARTHE 2 =0
JEAREEREEE 2 h I 20 g VKoK, 1EIEE AR, vk
IKVEPIIR, T, Tt 195 t b k. H 2 1k i
AT, & 4FENRQ mmol), DMAP (2 mmol) & T3&H
10 mL [bmim][BF,] & T A1 25 mL KL+, =il
RS FHFE 4 h, RSO TR, 5 F
PR =R, K, T8, T )E, ek Rz
Mratith, VeI V(L8 LB8) @ Via R =1 : 2.

S WIE-1- FE-3- AL -G SR (1b): 773 70%.
m.p. 111~112 ‘C; '"H NMR (400 MHz, CDCl;) 6: 1.65 (s,
1H), 1.70 (s, 2H), 1.83~1.92 (m, 8H), 2.05 (s, 2H), 2.22
(s, 2H), 3.42 (s, 3H), 3.48 (t, J=15 Hz, 2H), 3.69 (t, J=18
Hz, 2H), 9.94 (s, 1H); *H NMR (100 MHz, CDCl;) ¢
27.8, 35.1, 37.7, 39.1, 40.3, 41.6, 42.2, 42.9, 63.8, 64.2,
1547, 176.9, 178.9. HRMS caled for C;¢HpCIN,O,
342.1364, found 342.1342.

found
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ENIFE-1- L lE-3- B - SR (1e): 72 % 60%.
m.p. 98~100 ‘C; '"H NMR (400 MHz, CDCls) : 1.23 (t,
J=14 Hz, 3H), 1.63 (s, 1H), 1.66~1.71 (m, 2H), 1.85~
1.91 (m, 8H), 2.03 (s, 2H), 2.14 (s, 2H), 3.85 (t, J=17 Hz,
2H), 4.09 (q, J=22 Hz, 2H), 4.47 (t, J=17 Hz, 2H), 9.28
(s, 1H); "H NMR (100 MHz, CDCl;) ¢: 14.2, 28.2, 35.6,
38.1, 38.4, 40.3, 41.1, 42.6, 43.5, 60.0, 64.6, 167.8, 177.3,
191.8. HRMS calcd for C;7H,5CIN,O4 356.1503, found
356.1512.

S WIBE-1-1E R -3- B - S &L R (1d): 77 3%
55%. m.p. 91~98 ‘C; '"H NMR (400 MHz, CDCl;) o:
0.92 (t, J=15 Hz, 3H), 1.60~1.63 (m, 2H), 1.65~1.70
(m, 2H), 1.67 (s, 1H), 1.82~1.90 (m, 8H), 2.02 (s, 2H),
2.14 (s, 2H), 3.84 (t, J=17 Hz, 2H), 3.99 (t, J=13 Hz,
2H), 4.46 (t, J=17 Hz, 2H), 9.28 (s, 1H); *C NMR (100
MHz, CDCly) §: 10.4, 22.0, 28.2, 35.6, 38.1, 38.4, 40.3,
41.3, 42.7, 43.5, 64.6, 65.7, 167.8, 177.3 191.8. HRMS
calcd for C;3gH,,CIN,0, 370.1659, found 370.1673.

ST - 1-H lE-4- R -5 SRR (2b): 72 75%.
m.p. 145~146 °C; 'H NMR (400 MHz, CDCL;) J: 3.65~
3.73 (m, 4H), 3.74 (s, 3H), 4.25~4.28 (m, 3H), 431~
4.34 (m, 3H), 8.86 (s, 1H), 9.04 (s, 1H); *C NMR (100
MHz, CDCly) d: 41.6, 43.1, 46.9, 47.2, 51.7, 55.8, 57.8,
154.6, 171.7, 173.0. HRMS caled for C4H;sCIN,O,4
310.0720, found 310.0713.

N - 1- L WR-4- R - SR (2¢): 773 64%.
m.p. 127~125 °C; '"H NMR (400 MHz, CDCl;) d: 1.30 (t,
J=14 Hz, 3H), 3.66~3.67 (m, 4H), 4.19 (q, J=21 Hz,
2H), 4.25~4.31 (m, 3H), 4.32~4.34 (m, 3H), 8.88 (s,
1H), 9.17 (s, 1H); *C NMR (CDCl;) d: 14.2, 41.6, 43.0,
46.9, 47.2, 55.9, 57.8, 60.5, 155.0, 171.4, 173.3. HRMS
caled for CsH,7CIN,O, 324.0877, found 324.0890.

ST E-1-1F A B -4- H B AE - SR IR (2d): 7=
57%. m.p. 113~110 “C; '"H NMR (400 MHz, CDCL;) o:
0.97 (t, J=15 Hz, 3H), 1.67~1.72 (m, 2H), 3.66~3.68
(m, 4H), 4.09 (t, J=14 Hz, 2H), 4.26~4.29 (m, 3H),
4.31~4.34 (m, 3H), 8.88 (s, 2H); *C NMR (100 MHz,
CDCLy) d: 10.3, 22.0, 41.6, 43.0, 46.9, 47.2, 55.9, 57.8,
66.0, 155.0, 171.5, 173.2. HRMS calcd for C;¢H;4CIN,O,
338.1033, found 338.1022.

1810 BE-2- H R -4- RS -l SR IR (3b): 7= %
68%. m.p. 134~132 “C; '"H NMR (400 MHz, CDCL;) o:
1.68 (d, J=30 Hz, 2H), 1.80 (s, 1H), 3.23~3.48 (m, 6H),
3.54 (s, 3H), 3.74 (t, J=15 Hz, 2H), 3.84 (t, J=14 Hz,
2H), 9.12 (s, 1H); *C NMR (100 MHz, CDCl3) ¢: 30.1,
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33.2, 36.5, 41.6, 42.5, 43.0, 43.9, 48.9, 49.2, 51.6, 55.7,
57.7, 160.6, 172.4, 185.9. HRMS calcd for C;sH,,CIN,O,
324.0877, found 324.0856.

{8 LT -2 SR -4- I - S S HE R Be): 7= %
52%. m.p. 126~125 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
1.26 (t, J=15 Hz, 3H), 1.72 (s, 1H), 1.90 (d, /=31 Hz,
2H), 3.35~3.53 (m, 6H), 3.65 (q, J=20 Hz, 2H), 3.72 (t,
J=16 Hz, 2H), 3.83 (t, J=16 Hz, 2H), 9.20 (s, 1H); "*C
NMR (CDCls) 6: 14.3, 29.1, 33.5, 36.8, 42.0, 42.6, 42.9,
43.6, 45.0, 48.8, 51.5, 54.6, 58.2, 158.7, 168.1, 185.3.
HRMS calcd for C¢H;4CIN,0,4 338.1033, found 338.1045.

{E1 AL JT BE-2- 1E TN BE-4- - S FE IR (3d): 773
45%. m.p. 116~114 C; "H NMR (400 MHz, CDCl;) ¢:
0.95 (t, J=14 Hz, 3H), 1.68 (d, J=30 Hz, 2H), 1.73 (s,
1H), 1.83~1.90 (m, 2H), 3.45~3.56 (m, 6H), 3.72 (t, J=
18 Hz, 2H), 3.83 (t, J=21 Hz, 2H), 4.02 (t, J=17 Hz, 2H),
9.10 (s, 1H); *C NMR (100 MHz, CDCl;) d: 10.3, 22.0,
30.4, 32.8, 34.3, 42.0, 42.8, 43.4, 44.7, 48.2, 48.5, 50.6,
56.4, 60.2, 162.4, 1713, 186.1. HRMS caled for
Cy7H,,CIN,0, 352.1190, found 352.1205.

3 #ig

A2 [ Aot — F T R 22 THI Ao B4 186 B0 FR 1R 4 ),
28 WAL 5N P AE [bmim] [BE & WA, SR 2%
MR4E 4, 5 3 AN B & 2K 1a~
3a(f3AAE 80% 1), 9 A2 Il ke S E T B RRSR 2 3
R4 A Y 1b~1d, 2b~2d Fl 3b~3d(FFEAE 60%7E
), HE ) E I M AIREE | Bl AT 1) 4 A 1
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