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BBr3
. 5 -2 ;
OH M €)-PBDE s , ,
OH M «0-PBDEs ,
PBDEs . 'H NMR, MS
1
1.1
'HNMR  AVANCE-ITF50M (CDCk , TMS ). MS  Agilent
6890N /5975 /E1 / , : HP-5 (30m x 0.25mm id., 0.25Hm
); : (He); : Iml* mi % : 63.0kPa ,
18 : (ED; : 70eV; :1000Q . 150C.
GF254 0.6% , 110C 1h
1.2
24 5(2 4 ) (A1) 100m 1 24 5
(2.5mmol), 18 -6~ (0.13g 0.5mmol), (0.69 g 5.0mmol)
(DMAC) \ 22,4 4~ (2.2¢ 3.0mmol).
80C 1.5h , (30m )) (30m]), ,
(30ml) . , (%, 50m]), (Imols T,
50m1x 3) (50m1x3) , .
. : / =13 : 700 ; : 140—
141C. EMS (m/z [ bn]): 516 [M+ 4]", 356 [M - 2Br+ 2]", 341 [M- 2Bi«CH;+ 2]", 313
[M - 2B:CH;CO+ 2] "; 'HNMR: L
(2 4 ) (B)) Al : / =21
54%; . EMS(m/z [ bn]): 356 [M+2]", 168 [M-2B«0]"; 'HNMR: 1
24 5(24 ) (A2) 24 S5(24 ) (A1) (lequi.)
(15m 1), (10equiv. ), 45¢C, 10— 15h. 0,

(25m ), ,
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) , . : /
=32 : 9% ; : 80—82C. EMS(m/z [ bn]): 502 [M + 4]", 342[M- 2B ";
'HNM R 1
3-(2 4 ) (B) (TFPA) : (300, 1. 5equiv.)
(2m ) , 0C (7. 5equiv. ) lh 3-(2 4
) (B)) (lequw.) (30m]), ( 20equiv. ).
0C , TFPA 30m n, 1h. , 0C
(25m)) (20%, 15m]) ,
(30m 1), 2—3 , 15h. ,
. : ; : 83, . EMS(m/z [ion]): 344 [M+2]",
184 [M- 2Br]"; 'HNMR: 1
- 3-(24 ) (Bs) 26  -3-(24 ) (Ba)
(BuNH,, 2.4equiv.) (25m1) \ \ - 35C. Bpn
( 1. 2equiv. ) (2m]), , lh - 70C, 3-(2 4 )
(B,) (2. Ommo) lequi.) (5m ) . , - 60C
5—6h. - 70C, / (LL9V/IV) ,
10m in( ). , ( 50m 1) (50m1),
, (50m 1x 2) , \
. : / =11 B : 2%, . EMS(m/z
[ion]): 422 [M+2]", 262 [M - 2Br]"; 'HNMR: L B, 2 500 ; : 94.5—96C.
EMS(m/z [ bn]): 502 [M+4]", 342 [M- 2Br+ 2]"; 'HNMR: L
246 3(24 ) (Bs) . B2 (lequiv. ) (Zequiv. )
/(52 VW) , 1h (BTMA-Bn 3. 3equiv).
, 1h , (3%, 40ml).
\ (30m ) : , (50m 1% 2)
> , . : /
=21 © 9, . EMS(m/z [ bn]): 580 [M+4]", 422 [M- 2Br+ 2]"; 'HNMR:
L
2 -5(24 ) (C)) 24 (5. Gumo) lequw.) 5 -2
DMAC (10m ) ) (lequiv. ), (150C) 1.5—2h
) , (30m ) (50m1)
(Imol* ', 30m1x 3) (30n1x 3) ,
. : / =21 1 B,
EMS(m/z [ ion]): 403 [M+4]", 356 [M-NO,]", 276 [M-BNO,]"; 'HNMR: L
- S5(2 4 ) (C) FeH" ,
(5. 0mmol)  C,(5.Ommol) (10m 1) (10m ) 80C 1h
, : 30m 1 30ml
(30m1x 2) , . Na,COs (30m1x2) (30m1x 3)
\ . . : /
=1:2 : 90 ; . EMS(m/z [ bn]): 373 [M]", 358 [M - CH;]",
330 [M - CH;C0]"; 'HNMR: 1
2 34 -5(24 ) (C3) C> (0.75g 2. Ommol) 20m1 A ©OH
, 10mn1AOH  Bn(0.26m] 5.0mmol). 80C 2h 30m1

30ml . (30m1x2) . Yo
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N4HSO; (30m1x2) (30m1x 3) ,
. : / =32 800 ;
EMS(m/z [ bn]): 531 [M]", 356 [M- 2B:CH; | ; HNMR: 1
34 -5(24 ) (Cs) HC1(37%, 2n]) Cs (Imol)
30m HCI1(3%0, 2m) 0C. H,O0(3ml) N&O,
(0. 1g), 0C , 30m n H; PO, ( 5m ), 15h
CH,CL(30m1x2) (30m1x 3) ,
’ . . / = 2' ],
T ; EMS(m/z [ n]): 516 [M]*, 35 [M- 2Br+2]"; 'HNMR 1
2 34 5-(2 4 ) (GCs) Cs : /
=21 80 ; EMS (m/z [ ion]): 59 [M]", 434 [M - 2Br+ 2]°,
417 [M - 2BiCH;]*; 'HNMR 1
234 3-(2 4 ) (Ce) , A,
/ = 3:2 9% ; 90—99C. EMS (m/z [ ion]): 581 [M]",
420 [M - 2Br]"; '"HNMR: 1
1 mew-OH /OM e-PBDEs 'HNMR
Table1l The HNMR spectoscopic data ofm en—OH /M O-PBDEs
/ / 4 /
No b il b OH /M €O /pm Hz
2 3 4 5 6 3° 5° g
A, 649 OAr Br 779  Br 7.79 7.36 6. 64 3.79 Jamsa= 2% syon =90
A 649 OAr Br 7.79 Br 7.79 7.36 6. 64 3.79 Ui su=253suen =90
A, 647 OAr Br 771  Br 7. 80 7.4 6. 80 5.51 Tipsn=20 sy en=90
4]21—1.4-[1: 2'04]24-1,64-[:2'0’
3JA»H.}H: 8'54']4—&,64-[: L5
B, 645 OAr 652 7.19 660 7.77 7.3 6. 88 4.98
snen=8 5% s su=23
sien=90
4J}H.4—H: 2'53J4—H55+[:9'0’
B, 660 OAr 6.44 7.38  Br 7. 78 7.4 6. 89 5. 54
i su=20sy ey =85
3Jzz—us-u:9'0 4J3—u,5u:2'5
B, Br OAr 6.34 7.40 Br 7. 82 7. 48 6. 80 6. 08 \
swen= 85
B Br OAr Br 7.82  Br 7. 81 7.8 6. 30 5.33 Tgpsn=20%g =90
4J2—1L, wsu =206 3J4—U, su=819
C, 648 OAr 655 7.79 NO, 7.79 7.3 6.31 3. 80
sy =203 =90
355 Uonasu =23 su=84
C, 648 OAr 654 7.11 NH, 7.79 7.36 6. 28
(NHy L31) 470002203 =90
c NH > 4] =203 =9.0
; 668 OAr  Br Br ) 7. 80 7.3 6. 90 (NH; 228) JasnT Q3 e =9
4‘]24{64-[:2'5
C;, 650 OAr  Br Br 665 7.77 7.37 6.79 3. 63
4-]3—H5-H:2'03J5-H>6H:9'0
C; 659 OAr Br Br Br 7.79 7.3 6. 24 3.71 o su=20%sy 0 =90
Cs 711 OAr  Br Br Br 7.79 7. 40 6.31 5. 61 i su=20% sy eu=90
2
2.1 meia-OH M eO-PBDE s
24 5(24 ) (Ar) 26  3(24 ) (B4)
m eta-OH M )-PBDE s ( 1 2), . meta—
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M «0-PBDEs M]",  A/(515.8), [M-2Br]", (355.8)
[M - 2BiCH;] " (341.2) [M - 2BiCH;C0]" (312.8); meta—OH-PBDE s
[M]7, B4 (501.7), [M - 2Br] " (341.8).
EMS OH-PBDEs M ¢O-PBDE s OH-PBDE s
[M]" [M-2Br]"; Me) - PBDEs OH-PBDE s M O-
PBDEs [M]" [M-2Br]" |[M-2BiICH;]" [M-2Bi«CH;]".
M-2Br]* M-2Br]
o [M-2B:CH,| SR (M) 8000 s (2
—2BrCH, I 515.8 7000{ 14
20007 A1 3412 <TI0
1600 207.0 2y 5000
E 1200 [M-2BrCH,COJ* = 4000 [M]*
= snp 312.8 3000 501.7
6h1 15655 | 2779 o 171.0
400 ‘ s T : 4377 10001929 1550 | 234.8 ‘
ol \"hn.' NMH\)L |H Ll m H | \“ 0 “.‘h“l‘ byl 2810 4217 |
50 100" 150 200 250 390 350 400 450" 500 50 100 150 200 250 m?oo 350 400 450 500
1 24 S5(24 ) (A)) 2 26 3(24 ) (By)
GCM S GCM S
Fig 1 The GCMS ion mass spectrun of Fig 2 TheGCMS ion mass spectum of
4, 6~dibromo-3-( 2 4-d brom ophenoxy) anisok (A ) 2 6-d bromo-3-( 2 4-d biom ophenoxy) phenol ( B,)
2.2
(1 , BaeyerV illiger B, (TFPA)
“ Criegee” , —0—0—
) 0—0 )
TFPA , TFPA ,
, , TFPA ,
( 2) ? 9 9
, 50C 8h
(3) , > 5 (2 4 ) —NO, —NH., 3
’ ’ ’ ’ 0=
2 B_ 2 2 2 ;
’ H2 ) ) H2 Pd
s BI'_C B N N Fe
Fe'* R 3
—NO, —NH Fe/H" :
(4) . NaNO, 3
) NaNVOZ ) D)
30% - 15C
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SYNTHESIS OF META-HYDROXYLATED AND METHOXYLATED
POLYBROM INATED DIPHENYL ETHERS

CAO Jie HENG Yu—yi GAO Lipng YU H atw en ZHENG Kewen

( Institute of Environm ental Po llution and H ealth S chool of Env ironm ental and C han ical Engin eering

Shangha iU niversity Shanghaj 200444, China)

ABSTRACT
The am of the present sudy was to synthesize meia-OH M éO-PBDE s Three synthetic schemes have
been desined via a trail of reactions ncluding coupling oxidaton hydrolysis nito reduction bom natbn
demethy lation etc The pwoducts were characterized by GGC-M'S and 'H NMR spectroscopy  which shows the

purity meets the requirament and the chem icals confom are to the expected struciures.
Keywords m eta-hydroxylated and methoxylated polybran nated diphenyl ether (meta—OH M eO—
PBDEs), synthesis standard samples.



