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BW o RBRAEYNWIRE FAZER > KRB 17 MK IR
MEILRE S MA 10%Z 28 /BB ®F 1 N HCL &
W o SBEHKBWEE > R 10% ZEZE /B E I ZE R
- E#WELL 1 N HCl > /k » FIg4F] NaHCO, & ¥ ¥k -
BZ M MgSO, > FIRHE - i MR EREENE  HHE
TR B CERIEW B LI itk » A1 /3 41.5 L (BT%E XK)
RO E @MY - '"H NMR  7.38 — 7.29 (m) > 7.26 — 7.15
(m) > 4.85 — 4.72 (m) > 3.62 — 3.51 (m) > 2.06 — 1.87 (m) >
1.78 — 1.63 (m) > 1.56 — 1.48 (m) > 1.28 — 1.10 (m) > 1.17 (s)
» 1.14 (s) » *'P NMR ~ — 11.89 -
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75 B2 LB 180 IR ARG o S HE N > MmA —
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e (BEZEBIEFFERE S0 204> 473 BN HFEXE (40 =
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EEE o BREYAHIBAEEHEES > ITH 363 LHIBEHE
E B (82%7F %) 'H NMR  4.59 (tt) » 3.63 (m) > 2.51 (t)°
2.14 — 1.06 (m) > 'C NMR  163.8 137.4 > 130.3 > 121.2
» 81.9» 60.0 > 44.9 > 41.8 > 34.3 > 34.3> 259> 25.0 > 20.4

EHP3 ke 1371w

o N—O Br
Q/U\ \ / Compound 137

—BEY BEESH4-RE-2-266-N-HFXE
PROE — 1 — S E K FEEEE(0.018 EH) 9.9 27 r— T &
EEEEE (0.083 EH) > fl 1.8 Z2 M &EMLEJD (0.018 22X
H 0.1 ZEE%)HEMK 180 Z2FMEd » ERR AL TIMEAE
65—70C » RAERKMADSEANEEMA—2T 13.6 % 2 4
— TR EME (0.054 EEHHEN 20 EAMENEBER 0 REIR
B 70 THE®BEAYE 15 9# MREBTHEHE=X >
BREEZTER BEYLEMRBRE  EARKNL
M ZEEREYRB LE@miift SEH _ZBMBREKTH
EE o AIIG S A H A AL (S5%ES) - 'HNMR - 8.04
(d) > 7.60 (d) > 7.58 (t) > 7.46 (t)» 7.45 (d) - 7.31 (dd)

=

5.40 (tt) > 2.14 (d) > 1.87 (1) > 1.47 (s) > 1.07 (s) »
BEHlP4: (LY 040 895
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AR BE (200 2H) BEEZARKRAZTHAIE 0C
BEUWEMARNIMA—& 4-KE—-2>2>6>6— 11— H
HORmE — 1 - & & (60.2% » 0.24 EE)BFNHFZE (200 E7
VWIEH > REZBETEEBILESY 18 /K MEABER
» BREWIVE R KA CH,CL, » S EEH KB IE - R L CH,CI,

IR > BHIKELL MgSO, SZRFIRHME - ¥ YW H Rk
FHEAEMS > TG 640 RAEHAEBTI%ER) NWILEY
FiA 350 ZEAMNEER HAPEMNBEREHRS S
TR BEAGYEARRAZL THAIZE 0C - — 70%ZEH
(- TEBESLEBERAK (28 27 0 0.20 EH)NEBRLLE
KEZE B > B DL MgSO, Bz M Ih BE be v ¥R 0 K DAVR TR #Y 07 =00
AZEZERREAGYST  AZRTHBIESEY 18 K @&
WOBEEY » W15 56.9 TTH M E B 84%EK) !
NMR  4.74(m) > 4.64 (ddd) > 4.30 (dd) > 4.00 — 4.70 (m)
» 3.59 (m) > 2.00 (b) > 1.70 (b) > 1.00 — 2.10 (m) - *'P NMR

—7.86 ¢
TE FH & Bl
'O Al

MM R R NG DLRZ IR & R R R AT A Y S 0 A
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72 5 #H 475 >100
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# of /
HA 7 AR BB 45 12 — T 8 o PEL A R o O B8 D X
B B T2 B i PG K B R
LEFREMGSIE - EERRLEEEE
FRM 7 7R 8 19 20 B2 — 7 B8 0 3% 5% — 10 B B 1L A ¢
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X0y Rl z TR SR ARIER | 08
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Novel flame retarding compounds that comprise at least
one sterically hindered nitroxyl, hydroxylamine or
hydrocarbyloxyamine moiety and at least one conventional
organohalogen or organophosphorus flame retardant moiety,

represented by
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(HA) (L) (FRM)
X y z

where

HA is independently of each other a sterically hindered
nitroxyl, sterically hindered hydroxylamine or sterically
hindered hydrocarbyloxyamine moiety,

L is independently of each other a direct bond or
chemical linking group,

FRM is independently of each other an organohalogen
or an organophosphorus flame reatardant moiety, and

X, y and z are each independently greater than or equal
to 1,

are especially effective towards providing flame

retardancy to organic polymer substrates.
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