. s
”U/j/’/,’/”uf,j_gvﬁ
OO—/“VJ:WU(‘//'A'AUW/(; z\‘uﬂj (rj)db
Pl

o dugd Isonol C100 o Lols g g3lwlos iew
ol (3955 Al 539 54 G2 b

5 e O anq . F . o& .Y : Yol o ® o .
ol Olmw & AT Loy ¢ 30 e g0 ¢ (owgdyd dozxo ¢ B0 O pai ylgnS T Gl Wb
Ols oy aluils sy o)l Wl I8 -0 gls mbio flojle i)l plulis 55— £ 5 F .7 .Y o)
QSIVNY: 3 pds b AYIT2: ooy 20,6)

RN

oy 40 ol iy Gleicds oS5 ol ol Wny'LUf S (Isonol C100) u—‘-L-’/— ety oS aykd =T) e -N'N 5,5
g gn ool Jlyles S 3 okt S ity a5 s slotlying 9 At 5 il Sy ol (slodilniy
WS Wi g i SIS g 10 g ugeds a,0 1 TD (sloo )b V LS 0 T g WlST Lo iiSTy ;/ Isonol C100
09dle 5 oS bt J3SoOE o b 5 OB om0 Voo Sslite (UL 5 loo Llpd 40 5 00g 5T (sloole wlaST Ghog
ol i35 30 oo s byl il s ialSy (ol Jpeamo sl oy 5 STy oy tialgl g il pamo s
Ol sboo b Oliice ) Gl Sl ) Cdl 485 )5 o) 050 Aiied Jpazo (osls 5 Glodi]y o e 45 LS 5 &yl B )
Sy Lgloo o] pli] dlo> sl Sgliio Colu 90 s))J3 (PO) wluST logp 450l 4 dgi b .05 0, L] Pl ooliin] pas 4 5T,
IR §H-NMR C-NMR slo iwcil b 5 siluliz ( 51,555log,5" gt Lawgi o )Jddo Sponi GCIMS 1 oolizu] b 45 o] (LS 7 Jolis
ks ploles

oS | ulu”.' Jsonol C100 ‘u.o.LJT (Jw9 Gmfg)..\g,b -Y)owe -N',N s‘s’LWLW ¢ e suMT JylSJT ‘5.».15 ‘_glbojlg

Synthesis, Extraction and Characterization of Isonol C100

Produced from Propoxylation of Anilin Process

K. Barati*, K. Nosratzadegan, M. Ferdosi, M. Farzin, R. Saghafi, S. Asadbegi
Defence Industries Organization
(Received: 06/27/2015, Accepted:10/04/2015)

Abstract

N,N’-bis(2-hydroxypropyl)aniline (Isonol C100) is an alkanolamine. This compound is intended to increase the chain
length of curing composite solid propellants, stabilize and soften the double base propellants, and assist in the softening
of the ethyl cellules. Isonol C100 was synthesized through the reaction of propylene oxide and aniline at a pressure of 7
bar, a temperature of 125 °C and in the presence of lithium Bromide as catalyst. Due to the existence of active sites on
propylene oxide, different catalytic and temperature conditions can causes the production of propylene glycol and
polypropylene glycol, in addition to the production of undesired and additional products which reduces the purity of the
final product and decrease the reaction efficiency. Control of the parameters such as the temperature, method of
addition of materials, injection of nitrogen gas, and pressure, can increase the reaction efficiency and product purity.
The advantages of this method include the low temperature reaction and absence of solvent. Propoxylation products
were determined by GC/MS, separated by column chromatogaphy, and characterized using the 'H-NMR, "> C-NMR, and
IR spectrometry.

Keywords: Alkanolamine, Synthesis, Characterization, N, N’-Bis (2-Hydroxypropyl) Aniline, Isonol C100,
Propylene Oxide.
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2-((2-hydroxypropyl)
IR (KBr) (Uma/on’): 545.44, 695.06, 748.37, 1000.32, 1038.33, 1078.34, 1128.68, 1240.64, (phenyl)a‘;““l")pmp"‘n‘
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13C NMR (100.6 MHz, CDCly): § = 14.2 (CHs), 19.5 (CHs), 59.8 (CH), 64.0 (CH,), 66.2
(CH,), 64.7 (CH), 112.6 (CH-Ar), 117.2 (CH-Ar), 129.3 (CH-Ar), 151.2 (C-Ar).
1
1,1'-(phenylazanediyl)
IR (KBr) (Vnm/om™): 694.83, 748.37, 1037.71, 1079.04, 1130.14, 1236.12, 1296.27, 1374.81, | bis(propan-2-ol)
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"H NMR (400.1 MHz, CDCI3): 8= 1.11 (d, J= 5.6 Hz, 6H, 2CHj), 2.90 (d, J = 6.8 Hz, 2H, W/\ &f
NCH,), 3.11 (d, J= 6.8 Hz, 2H, NCH,), 3.97-4.07 (m, 2H, 20CH), 6.69 (d, 2H, Ar), 6.77-6.80 v
(m, J=8.8 Hz, 1H, Ar), 7.10-7.14 (m, 2H, Ar). Y
3C NMR (100.6 MHz, CDCl3): § =20.3 (2CHs), 60.0 (2CH,), 64.9 (2CH), 112.2 (CH-Ar),
117.4 (CH-Ar), 129. 1 (CH-Ar), 149.2 (C-Ar). 2
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-1\,
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13C NMR (100.6 MHz, CDCls): 8 = 17.5 (2CH;), 51.7 (2CH), 66.2 (2CHy), 113.3 (CH-Ar),
117.9 (CH-Ar), 129.3 (CH-Ar), 148.2 (C-Ar).
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