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Improvement of the Synthesis Process of Nicarbazin
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Abstract: 4,4'-Dinitrocarbanilide (DNC) was synthesized by 4-nitroaniline and triphosgene, in which,
by-product hydrogen chloride gas was absorbed by cold methanol, and then the produced hydrogen
chloride-methanol solution was used as solvent for synthesizing 2-hydroxy-4,6-dimethylpyrimidine(HDP)
prepared from urea and acetylacetone. Subsequently, coccidiostat nicarbazin was synthesized from DNC
and HDP using methanol as solvent. Its structure was characterized by 'HNMR. The factors that influenced
the reaction such as solvent kind, reaction temperature and feed ratio were optimized. The results show that
under the conditions of n(4-nitroaniline) : n(triphoshene)=6 : 1, xylene as solvent, reaction temperature
was 130 °C and reaction time 15 h, the yield of DNC was 94%. When the produced hydrogen chloride-
methanol solution was used as solvent, molar ratio of acetylacetone to urea was 1.0 : 1.1, and reflux
reaction time was 5 h, the yield of HDP was above 93%. When the molar ratio of DNC to HDP was 1.0 :

1.1, methanol was used as solvent, reaction time was 5 h and reaction temperature was room temperature,
the total yield of nicarbarzin could reach 93%. Meanwhile, the production cycle was shortened and the
stability of product quality was improved through parallel reactions.
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WRR BUHE SAL, B REA A 1I-1 BIHLA T
T, ST A F] 5 Bruker Avance( 300 MHz )
B PRI TS ( AR TMS, %57 4 DMSO-ds ),
Fit -+ Bruker 23 ; Agilent 1260 Infinity %Y /5 %5 & #H
gAY, JERE Agilent 23]

1.2 A&
1.2.1 DNC # 4R,

00 R E LR FE . R BT BEAS, JF
TR By Lomds 8, HRREBEALA DB
Wk BB, BRI AR HF] 10 C4
A, W GR R A . #F 138 g (1.0 mol)
RS EEA RN 49.5 g (0.167 mol ) =GN A S| IY
OB, A B 2K 690 g, FEIFshig$ in i ml i
RN R A AR E A 220 g ¥ HEEI,
A A S B RO S BT HDP 16 . i
MG 1S h e, MR, ik, R
%, THEASEIE KK DNC 141.9 g, K 94%, 1%
#%309.5~313.0 °C (43 ) ( CHER{E1310~314 C ).
B 33.5 g, SR IERRBIEL S 92%,
'HNMR (300 MHz, DMSO-ds), d: 9.69 (s, 2H), 8.24
(d, J=9.0 Hz, 4H), 7.75 (d, J = 9.3 Hz, 4H).

1.2.2 HDP #4 %

Pl s i AL A AR 253.5 g AR = H
H, InA 51 g(0.51 mol ) ZBEFHAFT 33.6 g( 0.56 mol )
PRZ, BEFETINEER 5 h, RV SERIGE, B4,
A JFE 80 30%89 NaOH /KIEW (25 100 g)
WY pH Sy 9~10, 9%] HDP &7, HAZEH T F—#
I o
123 RFeEheysm

] il £ ) HDP HY By M i in A28 — 25 il & 10
130 g (0.43 mol ) DNC [#{4, #MinmH 400 g, =
MR 5 he SOV SERUE E, BB B EE
KU, TEEIREEARMARE REE 177.8 g, 1%
B 2017 Wi (B 24 BT bn i ) PO kA, Je R g
i w(DNC)=70.3%, w(HDP)=28.8%; & 260.5~
264.0 C (4rfif ) ( SCHRIEDY 260~265 °C )5 WLEH
93%, "HNMR (300 MHz, DMSO-ds), 6: 11.59 (s, 1H),
9.65 (s, 2H), 8.21 (d, J = 9.2 Hz, 4H), 7.72 (d, J = 9.3
Hz, 4H), 6.12 (s, 1H), 2.17 (s, 6H).
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PRSI i, 7 AR I ) T R R T S
SR HREM S T A A R, R
THZEm TR, M. 5T REL A,
IS A Tl A AR ™= o T LSOV R B R, 22 e e al
Heak B 1SS AT A2 U A2 M P o S it E R 5
Xof DS X i 2 4 0 T P S8 4 N 1) P 52 ) L 3R 1

F 1 BN R SR A 2 X T AR X i R R Y A 5 4
FIF ] £ 5 Wi
Influences of different temperature and solvents
on the time of 4-nitroaniline consumption
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Table 1

MR 1 PR, EwHEOROBENER], VR E
Higik#] 80 °C, KA 40 h, TLCL V(& ihfk) -
V(TR CTE)=1 = 1) W75 88 A5 458 22 110 JUReh Xof A ik
M (R=0.55) WA RV WwREHARMERR,
RRIREREEE] 120 °C, BEHHIAMERET, N
HEEETTH] 140 CUAL . RV IREACT 120 CHF, &
F O Y EOR B R R o e, R EURIER A LS &
=4 DNC; {HR W IRE N 140 CH, S LSS
AR EE R, R —E AR, R B AR
HH R R 5 BOT i RIME AR E T Ok, g )
WSS R P AR . £ B8, PR A
N, RRFE 130 CHH .
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VARSI I 7 . N-(A-RS SR 2 ik Y R FR IR 2, T
DL, B RN BOBHY BT B i R n(ZORR) + n(RHH
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CVCATER) « MCTROTR)=3 = 1) Wik R O
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Table 2 Optimization of reaction conditions for the synthesis

of HDP
S s RN ETE/ n(ZEBERER) - n(JR%E)  HDP I03/%
1 7 1.0 : 1.0 89.0
2 6 1.0 : 1.1 93.5
3 5 1.0: 1.1 93.0
4 4 1.0: 1.1 92.0
5 5 1.0: 1.2 94.0

AR AT IA 93%L I o
23 RBFREERMEHK

Je = L 1 ] G i SR A0l 3 2017 A it i) € CH
2R bRAE ) RO, e e R R ER 2 DNC i
BECN 67.4%~73.0%, HDP N 27.7%~30.0%, ™
HHY RN 0.92~1.08, T DNC filfg k2
WRABANVE T H B, 38 A0 SNV | e VR
W5, % B2y bR E ) %8 DNC Al HDP
o, B REBIYGBAMILE R 3,

#*3 R REESREMFILL

Table 3 Optimization of reaction conditions for the synthesis

of nicarbazin

Sy SV n(DNC) : DNC Jfiit  HDP i

ETR= i A] /h n(HDP) I3 E1% 5380 /%
1 3 1.0 : 1.00 78.8 20.7
2 4 1.0 : 1.00 743 25.0
3 5 1.0 : 1.00 73.5 25.4
4 6 1.0 : 1.00 73.2 25.6
5 7 1.0 : 1.00 73.2 25.7
6 5 1.0 : 1.05 71.2 27.5
7 5 1.0: 1.10 70.3 28.8
8 5 1.0: 1.15 69.1 29.7
9 5 1.0:1.20 68.8 30.3
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JDiY:UEga e as

% 2 pion, HDP WCRHBIRE S . 82 HH)R
A SR i =0, 38 2 PSSR 3 R
NS AR RE L RN R T LR e 4, BTLL, ik
i) HDP & B0 - AL S B o 77 n( &
BENER) @ n(JRZE)=1.0 = 1.1, IN#E17 KW 5 h, HDP

Wik 3 fif7x, DNC A1 HDP 78 % I8 F kg
A R, EEMHBRIRE S, 5h WEIFT L5
YL BRAE LRI A R 1 1,
T HDP A —#sr e WA R b, TEE A -
AT, 5 EAE N —&R 7> HDP pYBORH o SEI 3
B, >4 n(DNC) : n(HDP)=1.0 : 1.1 i}, BIAT755]5%
B CEA TR ) BUE A& 5, POkt iR
Z g 53 HDP & & a1 LR, Bk,
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e REEA AR . IR EE R, n(DNC) :
n(HDP)= 1.0 : 1.1, ZER 5 h, AT RE
R HCR N 93%, FEARERS .

FIR DL DO T2 60, PR TES Tl feA
72, AT IR ROR A 300 kg, #ELE S LK
A 7 IR P SRR RIS I 25 5 DL 4

Fd o T ARAE T JE R T R ARG 25

Table 4 Yields and testing results of industrial nicarbazin

170913 430 92.87 28.35 71.10 262.2~264.4
170914 436 94.17 28.78 70.30 261.0~262.8
170915 441 95.25 29.10 69.55 260.5~262.5
170916 432 93.30 28.33 70.75 262.0~263.5
170917 428 92.44 28.25 71.30 263.2~264.6

MR 4 P, 5 HRA =M BBCRIR 92%LU
L, PERARE CEZ TR ) B, FISCER8]
80% A LA B R HE . il % DNC 1 HDP (19 1.
COTEPATIEI, Bk RS R, IR,
JIT LA™ i v 45 20 53 1) & fe 45 2 A B A L, R
— B A Eb P i T RRE .

3 %ig

(1) LUK il 3 5 e Al = e Kb ROBHG L T
DNC, 8 T AR IREE . B [ FEBORk X
N, AT T, IR RER, (=%
) - n(CHRHFEZEM)=1 6 B, 130 °C'F M 15h,
DNC I#H 94%.

(2) VIRZEM BN A R, L DNC & A%
POl ) S S B WO R A L T HDP, 1S
TN A AR EE X R s, AL T T2,
LS E P A RO TER, n(CBENER) : n(RFE)=
1.0 = 1.1, AAEIG RN 5 h, Bl 92% L ElcRS
Ji HDP.,

(3)HE#L) HDP iy F A S DNC A %
JE-RELEE, P51 T B B B FTEE R X I 32 1 5
TELL 55, n(DNC) : n(HDP)=1.0 : 1.1, =ik
K5 h, LL93%MICRG R TR REGE, 5k
AHE, ARSCTZRBFEAR, OV [A)%E

grl, T ZEAERME . BoRm . =%, &
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