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Facile Monoalkylation of Isocyanuric Acid and Its Salts
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Isocyanuric acid2| £t} 225}, [socyanuric acid (1)
o] ©hd A3 F AR APHAH. HA o
Z] v %] ulg} H,0¢°ll suspension*| 7] isocyanuric acid
o] 1%2F2] LiOH H,O05 ¥F$-A]#] lithium isocyanurate
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3, R= n-butyl; 4, R= n-hexyl; 5, R= n-heptyl
6, R= n-octyl; 7, R= n-decyl; 8, R= n-dodecyl;
9, R= n-hexadecyl; 10, R= benzyl

Scheme 1. Alkylation of Isocyanuric acid.
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4a, R = n-hexyl, M = Li;
4c, R = n~hexyl, M = K;
5b, R = n-heptyl, M = Na;
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4b, R = n-hexyl,
5a, R = n-heptyl, M = Lj
5c, R = n-heptyl, M = K,

Scheme 2. Preparation of alkylisocyanuric acid disalts.
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Table 1. Solubilities and Contact Angles for 4a-5¢

Compounds Solubilities® Contact Angles®
4a 28 72
4b 50 55
4c 7 60
5a 19 46
5b 12 50
Se 1 =°

*Dissolved grams in 100g water.

*The contact angles were measured after rubber samples were
coated with 6 wt% solution and dried.

“Not measured resulted from low solubility.
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B A= 14247 EA 1108 Elmer CHNS-O,
]2 &= -2 Buchi 512 capillary melting point
apparatusE ©]-8-3}ef H o] E At}

Lithium isocyanurate (2)2| £: 6.45 g9] isocyanuric
acid (0.05 mol)E & 25 mLel] suspensiond}3 LiOH-
H,0 (0.05 mol, 1.00 eqyZ ¥-7Fghch. 100°Cel| A 3 4]
ZF F<k Wb AIZL F HRSES Al o7 ARl A
3 IAE AE F 110°CeA 247 2 3] 324
E4 2(86%)% 4= 'H NMR(500 MHz, DMSO-
de) & 821 (s, 2H, NH); *C NMR(125 MHz, DMSO-
ds) § 156.3; IR(KBr) v 3327, 1750, 1579 cm™.

n-Hexyl isocyanuric acid (4)2] §4: 10 g2] 2 (74.07
mmol)E- methanol 500 mLel ¢l ¥ I-bromohexane
(81.47 mmol, 1.1 eq)S Y3 100°Col| ] 48 A| 7+ E<t
i Al vk E3Eol A methanols A 718 +
ZHEE ethyl acetate®} 52 F&3 F 229 §7]
l2s ¥4 PIHEFOR AEATT Y o
o $714518 AZB HEES bensene 2 Aol
7] ¥k-2 1-bromohexanes A 73l T ¥ 3] 374
3138 4 (60%)S ATt mp 221-223°C; 'H NMR(500
MHz CDCL) & 1137 (br s, 2H, NH), 3.62 (t. J=7.3
H,, 2H, NCH>), 1.52-1.50 (m, 2H, NCH,CHb), 1.28-1.24
(m, 6H. (CHy):), 0.85 (t J=6.4 Hz, 3H, CH:); “C
NMR(125 MHz, CDCL) & 150.9, 149.7, 41.5, 32.0,
28.4, 26.9, 23.1, 15.0; IR(KBr) v 3204, 3089, 2958,
2920. 2857, 1766, 1685, 1464, 1416, 1376 cm™; 94
BA (CoHisN:0s): o] 27 (C: 50.69, H: 7.09, N: 19.71),
AlZ7} (C: 5045, H: 7.14, N: 20.25). TU 3 9pge
2 3|93l bromoalkaned 77t AH8-3le] 3HE 3,
83 5108 At

n-Butyl isocyanuric acid (3): & 28%. mp 210-21
°C; 'H NMR(500 MHz, CDCl;) 511.40 (br s, 2H, NH),
3.64 (t J=72 Hz, 2H. NCH,), 1.50-148 (t 2H.
NCH,CHs), 1.29-1.23 (m, 2H, CH>CHs), 0.87 (t. J~6.6
Hz 3H, CH;); C NMR(125 MHz, CDCL) § 149.8,
148.6, 40.1, 29.4, 19.3, 13.5; IR(KBr) v 3200, 3090,
2958, 2918, 2856, 1766, 1683, 1464, 1376 cm™.
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n-Heptyl isocyanuric acid (5): & 35%. mp 217-
219°C: 'H NMR (500 MHz, CDCF) & 11.37 (br s, 2H,
NH). 3.61 (t, J=7.2 Hz, 2H, NCH,), 1.51-1.49 (m, 2H,
NCH,CH,), 1.26-1.23 (m, 8H, (CHy)), 0.85 (t J=6.6
Hz. 3H, CHs): “C NMR(125 MHz CDCl5) & 150.9.
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149.7, 41.5, 32.3, 29.5, 28.4, 272, 23.1, 15.0; IR(KBr)
v 3204, 3083, 2956, 2918, 2854, 2794, 1769, 1684,
1464, 1418, 1374 cm'; YAEA (CoHiN;05): o] 2
Zk (C: 52.85, H: 7.54, N: 18.49), A&7} (C: 52.88, H:
7.62, N: 18.78).

n-Octyl isocyanuric acid (6): & 37%. mp 213-
215°C; "H NMR (500 MHz, CDCly) § 11.35 (br s, 2H,
NH), 3.62 (t, /~7.3 Hz 2H, NCH,), 1.51-1.48 (m, 2H,
NCH,CH,), 1.29-1.25 (m, 10H, (CHa)s). 0.86 (t, J~6.6
Hz, 3H, CHs); °C NMR(125 MHz, CDCL) & 150.9,
1498, 41.5, 32.3, 29.7, 29.6 28.4, 27.2, 23.2, 15.0;
IR(KBr) v 3201, 3087, 2957, 2919, 2853, 2794, 1770,
1684, 1464, 1418, 1375 cm™'; YAEA (CHN;05):
o] 27} (C: 54.76, H: 7.94, N: 17.41), A&7} (C: 54.87,
H: 8.08, N: 17.68).

n-Decyl isocyanuric acid (7): % 26%. mp 207-
208°C: 'H NMR (500 MHz, CDCly)  3.62 (t. J=7.3
Hz, 2H, NCH,), 1.48-1.50 (m, 2H, NCH,CHa), 1.20-
1.27 (m, 14H, (CH,),), 0.86 (&, J=6.6 Hz, 3H, CHy); °C
NMR(125 MHz, CDCL) & 150.9, 149.7, 415, 32.4,
30.0, 29.9, 29.8, 28.4, 27.2, 23.2, 15.0; IR(KBr) v 3208,
3089. 2956, 2918, 2850, 2793, 1769. 1686, 1464, 1418,
1375 ecm™; 9AEA] (CisHsN:05): o] 23k (C: 57.97,
H: 8.61, N: 15.60), A1 &7} (C: 58.01, H: 8.74, N: 15.65).

n-Dodecyl isocyanuric acid (8): =& 28%. mp 198-
200°C: 'H NMR (500 MHz, CDCL) & 3.68 (& J=7.2
Hz, 2H, NCH.), 1.57-1.55 (m, 2H, NCH.CHb), 1.36-
132 (m, 18H, (CHa)o), 0.89 (1, /=6.8 Hz, 3H, CH); °C
NMR(125 MHz, CDCL) & 150.8, 149.5, 41.6, 32.3,
30.01, 29.98, 29.96, 29.90, 29.66, 28.4, 27.2, 23.0, 14.8;
IR(KBr) v 3206, 3080, 2952, 2920, 2850, 1768, 1683,
1465, 1411, 1375 cm™; 928A (CisHyN:Os): o] 2
Zk (C: 60.59, H: 9.15, N: 14.13), A=7)k (C: 60.94, H:
9.43, N: 14.47).

n-Hexadecyl isocyanuric acid (9): & 22%. mp
187-189°C: 'H NMR(500 MHz, CDCL) 8 3.70 (1, J~7.7
Hz, 2H, NCH), 1.58-1.56 (m, 2H, NCH,CH,), 131-
127 (m, 26H, (CHy)1s), 0.89 (. J=6.5 Hz, 3H, CH:);
C NMR(125 MHz, CDCls) § 150.8, 149.4, 80.2, 79.9,
79.6, 41.6, 32.3. 30.0, 29.9, 29.68. 29.67, 28.4. 27.2.
23.0, 14.7; IR(KBr) & 3209, 3084, 2956, 2919, 2849,
1767, 1686, 1466, 1412, 1374 cm™; Y A2 (CioH3sN:05):
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o] 27k (C: 64.55, H: 9.98, N: 11.89), A1Z7} (C: 65.22,
H: 10.34, N: 11.83).

Benzyl isocyanuric acid (10): =& 67%. mp 240-
242°C; "H NMR (500 MHz, CDCls) § 11.5 (br, 2H, NH),
7.34 (m, 5H, aromatic) 4.84 (s, 2H, NCH,); “C
NMR(125 MHz, CDCl;) & 151.1, 149.7, 137.9, 129.5,
128.4, 128.3, 44.6; IR(KBr) v 3217, 3087, 2879, 2822,
1729, 1702, 1570, 1461, 1236 cm™; HAEH
(C1oHoN305): ©] 23k (C: 54.79, H: 4.14, N: 19.17), A
27}k (C: 55.08, H: 4.20, N: 19.54).

Dilithium n-hexylisocyanurate (42)2| &M: 1 g9
hexyl isocyanurate (4) (4.97 mmol)E- ethanol 30 mL
ol YaI 3<le}, LiOH + H,0 0.42 g (9.94 mmol, 2.0
eq)e & 5 mLel| Fof ¥ F 3@ F7 v] vkAI71
oh $ulE AABIAL oA Eol BMAIA o3} F
Z1z3te] Al &R 425 At H NMR(500
MHz, DMSO-ds) 8 3.59 (t, /=7.3 Hz, 2H, NCIL), 1.46-
144 (m, 2H, NCH,CH,), 1.22-1.26 (m, 8H, (CHh)s),
0.83 (m, 3H, CHs); “C NMR(125 MHz, DMSO-ds) &
156.3, 154.6, 79.1, 31.0, 27.8, 26.0, 22.0, 13.8; IR(KBr)
L 3205, 2957, 2930, 2859, 1719, 1665, 1557, 1440, 1366
cm™.

Dilithium n-heptylisocyanurate (5a)2| &H4: 4a9]
A 2L whor 52 HE 528 Jgivh H
NMR(500 MHz, DMSO-ds) & 3.59 (t, J=7.3 Hz, 2H,
NCH,), 1.46-1.44 (m, 2H, NCH,CH,), 1.20-1.24 (m, 8H,
(CH,)s), 0.84 (t, J=6.5 Hz, 3H, CHs); "C NMR(125
MHz, DMSO-ds) & 136.0, 154.4, 79.1, 31.2, 28.4, 27.8,
26.3, 22.0, 13.8; IR (KBr) v 3183, 2957, 2928, 2857,
1718, 1665, 1557, 1440, 1366, 1229 cm™.

Disodium n-hexylisocyanurate (4b)2| &4: LiOH -
H,0 WA NaOHE AH&-3e] 4a2] A} 222 vy

22 42 5 4bZ U} 'H NMR(500 MHz, DMSO-
ds) & 3.60 (t, J=7.6 Hz, 2H, NCH,), 1.46 (t, J~6.2 Hz,
2H, NCH2CH,), 1.22-1.26 (m, 6H, (CH,);), 0.85 (t,
J=7.0 Hz, 3H, CHs); “C NMR(125 MHz, DMSO-ds)
S 1559, 154.5, 79.1, 31.0, 27.8, 26.0, 22.0, 13.8.;
IR(KBr) v 3184, 2957, 2928, 2859, 1708, 1668, 1553,
1440, 1362, 1222 cm™.

SIEHE (Sh)2l &4: 4be] A FUst W=
52 5E 5b2 Uitk 'H NMR(500 MHz, DMSO-ds)
& 359 (t, J~73 Hz, 2H, NCH,), 145 (m, 2H,
NCH,CH,), 1.24-1.26 (m, 8H, (CH,),), 0.85 (t, /~6.6
Hz, 3H, CH5); “C NMR(125 MHZ, DMSO-d,) § 155.5,
154.2, 31.2, 28.4, 27.8, 26.2, 22.0, 13.8; IR(KBr) v
3185, 2956, 2928, 2857, 1704, 1670, 1556, 1490, 1440,
1361, 1248 cm™.

HEZe £ 17 39 7L =2 AT 60°C
of| A 304 F<t LRk I FHel| 6% isocyanuric
acid 9 89S w2 60°ColA 5% F<t T
SR 10 uLE o] Frlol FejX=e|al 108 Foll 4]

E248 A sl

o] :=%-& 20033 = vl st st F2AN|
o efsle] ATHAE
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