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Synthesis of Tinuvin 152, a hindered amine light stabilizer
TANG Rong-ping', CHEN Li-gong®, QIN Wei-tong®, WEI Ying-ying®, AN Ping®
(1.Lanzhou Petrochemical College of Vocational Technology, Lanzhou 730060, China;
2.The College of Chemical Industry, Tianjin University, Tianjin 300072, China)

Abstract: A hindered amine light stabilizer, Tinuvin 152, is prepared from cyanuric chloride, (2, 2, 6, 6-
tetramethylpiperidin-4-yl ) -butylamine , cyclohexane and ethanolamine (all these) as main materials by three steps. When under
the optimal synthetic conditions such as: acetone selected as solvent to synthesize intermediate 1;1:67 of the molar ratio of
intermediate 1 and cyclohexane,5.6% of MoO; dosage based on the weight of intermediate 1;Tinuvin 152 synthesized in the
presence of toluene as solvent and with sodium bicarbonate as acid binding reagent, the yield of product can be 64.4% based on
cyanuric chloride . Compared to the methods in literature , the use of atmospheric process simplifies the operation , meanwhile , the
consumption of ethanolamine is decreased and the recovery procedures of excessive ethanolamine are no longer necessary.
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1.3 &HAE
1.3.1 FiEk 1688

#£ 250 mL PO O AN A 120 mL B ER, 2KK ¥
BHZEO0CLUT , A 18.4 g(0.05 mol) = B &, 1
HTZEEREM 21.2 g(0.1 mol)2,2,6,6- P4 F F—4-
WEBERE T R, R 0~5C R 1 h G, BEIEH
finé NaOH Ji & 43 %1 20 % H9 5% % (0. 105 mol NaOH) ,
TR FHE ZE B, B 5~ 6 ho MR, 138, B P
HIA 600 mL 7K, A7 i B €7 4 B o JE] 4K 1, g
92.0%(LA=REAMIT) . IR S ("H-NMR,
300 MHz, CDCL;), &:3.33 (s, 4H), 3.29 (s, 2H),
1.51 ~1.66(m,8H),1.31 ~ 1.35(m,8H),1.15 ~ 1.27
(m,24H) ,0.90 ~ 0.96(m,6H)
1.3.2 P4k 2 698

TE3E A 23 K 28 59 250 mL PY H 3 AR AR YA 120
mL 32 %% .10.7 g(0.02 mol) F[E] & 1.0.6 g & 1L 4H
K 21 g(0.16 mol) B 70% B T 2 AL S, FHE ZE [H
W, B 5 he FEIR, o U, M UE W P OImOA M
NaHSO; % , B $E, 4 B3, B WA 38 Hs 25 18 [] i F
7% ZRER W) Ry 1 HE 5 [ (A B A Rl A 2, 0E 91.0%
(AR IE& 1 3F) . '"H-NMR, &:3.58 (brs,2H),3.31
(brs,4H),2.01(brs,2H) ,0.78 ~ 1.75(m,66H)
1.3.3 Tinuvin 152 #54-&

£ 250 mL /9 FHE AR ANA 14.7 g(0.02 mol)
FrE {4 2,80 mL % .1.35 g(0.022 mol) Z EE Rk
2 g(0.02 mol) BRER E 411, R MR T FHR Z 110 ~
120°C , ) i 8 ho B, A 50 mL 7K ¥k, & HLAH
PATC/K B BR 86 T4 , ¥k 4 AR IR 1R, 1 8, 75 B 6
& Tinuvin 152, ¥ & 79.3% (LA A & 2 i),

'"H-NMR, §:5.14(brs,1H) ,5.01(brs, 1H, ) ,3.748 (m,
2H),3.59(m,2H),3.51(m,2H),3.28(m,4H),2.05
(m,2H),0.78 ~ 1.75 (m, 66H) ; Jii ji (FAB MS):
756.6,
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BB R E R 1 AEREER B ENE
W, LA 4 FAS [ AR S R A JB % o ] A 1 AR AR
HRMAT T HE, LR RME 1. B A% X
FPYIRAERA BERW, 7E-YIREEIE(90% ~
92% ) B HIHR T , B 1 R ARCPE 3G i, B o 3 B ke
B LA ER R 55 500 B, = 0 S G, 2 E EORDIR &
{4, 356 F G Ath 75 70 B JU) S S OR B 5 . DA TR R AV
& B A 1,

F1 BRIPEE1EREZENFR

il SR B[] /h W/ %
ekt 28.0 90.1
GBS 14.0 9.5
PO Sk I 12.0 91.0
A 5.0 9.0

W KBREE 45C, n(ZREAF) :n(2,2,6,6-VIH H—4-IRIET
M) =1:2,

2.2 HEE2HER
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Fx2 HEK15FCRAEREX R RIRE
n(EE 1) n(FE 5E) 1:100  1:67 1:50 1:40
S VLB ]/ 5.0 6.0 10.5 >24.0

R MR 110C, n(PEA 1) n GE R TE) =1:8,
MoO; FE A H E & 1 iR 6%,

LA MoO, Ak 3 | 1 A T BN Ak 7, 52
Bk B MoO, 1Y FH 8 X Jz i B 8] A 2 & % ma (R
£3)o BTHRARRK, RAHHE MO, IEMERN
HEE 1 R 5.6%.

3 LT A E XY 5 E A R0
MoO; HI# /g 0.1 0.2 0.3 0.4
S LB 6] /h >24.0 9.0 5.0 4.5

E:n(HEE 1) n (AT EE) =1:8, n(hEE 1) : n(FE
$i) = 1:100, K PLIREE 120°C, T IR 1 FIE N 5.4 ¢(0.01 mol),

2.3 BWRFTMHAENK

BT LA G R B AR Y B R, 45 0R
Wk 4 FHET SCHRIRIE RO TC ISR, LR 2R
FATE R R E AR Y 89 BN B[R] B Y R A = A
K FIBEAT QBRI 85T B LB i

fEo ZRBIFRE DB _HRK, ZRES , &AW
FE LV AW & BB VR o
F 4 B R BRI NG
gl R B [ /h s/ %
p w3l 9.0 81.0
ZEARW 9.0 71.0
ET R 9.0 68.7
FH 2R 9.0 79.3
CHIZE 10.0 78.0

R 80 mL(BW A MHT , Z Bl F & 80 mL) , KL
TEE 100°C, n (a1 2) : n(ZBEHE) =1.0: 1.1, h[E/{A FEA 14.7 ¢
(0.02 mol) »

AR 2B I T R AR O RO B SRR H
WAR B o FLIETALBRAE N S BR 50) HF HEAT T X b
LW, R ANR 50 3 PG RN ARG R A 2 AR,

H TR AR S B e B R AN, B AR B, ik
FBRER S SHAE GG R0, 7T AR AAS , LA A T [l 2

i iz B9 JRR T
x5 EEFIFEINRNE M
LR B Rk R KA
S B 8] /h 9.0 9.0 9.0
#/ % 81.0 79.3 75.0

H A& 2 FIE 0.01 mol, H 2K 80 mL, K R J¥ 110°C, n(H /6]
#2):n(ZEEHR) =1.0:1. 1,

PI=REH.2,2,6,6-V0HF F—4-DRBEE T fi%.
Wk . CEENEZEERER, =4 ¥%4 M T Tinuvin
152, BN 45 h < AT R R 1 570 A B R ) R 1
CERR=ZF&EF);n(FRKE 1):n(FTh) =
1:67,Mo0; I E N EIA 1 FRER 5.6%; LIF AN
B, n (PR 2) s n(ZBERR) =1.0: 1.1, BRER &40
NERRFE W B Y Tinuvin 152, UL =B S8
i, B BIRER 64.4%
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