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A_be_ tmc t  - The free radical bromination of hrrl methyl groups 

can he controlled hy the strategic positionine. of a remote 

stereo-electronic blockine group on the aryl rine. This tactic 

leads to the efficient synthesis of selectively benzyllcally 

brominated molecules which are useful synthetlc intermediates. 

This methodoloqy has been applied to the synthesis of some 

phthalides. 

INTRODUCTION 

Phthalidea l b l  occur naturalls,' are the targets of innovative syntheses' and have 

been used as synthetic ~ntermediates.~ We needed an efficient synthetlc route to 

phthalides which would tolerate a wider range of functionality than is possible 

using the current methods and which could be scaled up considerably. 2-Xylenes i Z I  

are cheap and the reported4 transformation of 2.3-dimethylphenyl acetate 13) into 

the compound 1 4 1  seemed auspicious. We therefore investigated these benzylic 

bromination reactions. 



DISCUSSIUN 

The methylatian of 2,3-dimethylphenoi il (using dichioromethane, iodomethene, 

aqueous potassium hydroxide and tetra-N-butylammonium hydrogen-sulphate) gave 

2,3-dimethylanisole 171, quantitatively. The free radical bromination reactions of 

the compound 131 and its derivatives, using N-bromo-succinimide (NBSI, were done on 

0.02 molar sulc~tlorlss of the anisoles in carbon tetrachloride, under nitrogen. The 

rapidly stirred reactions rere heated and irradiated with vislble light from a 250 

Rrominatlon of compound 171 using one equivalent of NBS produced only the compound 

(81 in 9 8 %  yield, after 1 hour. None of the compoundiQl was formed. Using two 

equivalents of NBS gave the compound 1U1 quantitatively, after 2.5 hours: and 3 

rqir~vnlents of NBS gave the compound (11) ln 98% vleld, after 3 hours. Proloneed 

c n ~ ~ u a i i r r  of Llle compound 1 ! 1  1 to 1 equivalent of NBS cave the compound (12) in 98% 

The radical ( 1 3 1  was  nut for.med because its copler~ar conformations would have been 

destabilized by electrostatic repulsion between the anyeen functionality and the 

bromine atom attached to the benaylic radical center: and by the steric 

interactiorm between the bromine atom and the ortho methyl group. Thus, the easier 

fomation of the more stable radical I?jl determined the course of the reaction. 

Uodoubtrdl?, similar electronic and steric factors were involved in the reaction of 

the aornpuund 11gI in which the radical 113AI must have been much higher in energy 

than the radical I l ' i A _ ) ,  so leadine to the exclusive formatlon of the compound IlJI. 

Rromomethyl groups undergo further free radical bromination reluctantlv in 

coml,arison t u !methyl Rruups. However, the brornomethyl group of compound 11.Q) had 

r.eact.4 reasonably rapidly. Thus, the inabiiity to produce the compounds 11.5) and 

1 was  significant and indicated that a bromomethyl group which was flanked by 

an alkyi group _a_rrd n methoxyl lor acetoxyll group particpated much more reluctantly 

in the radical formation process than a bromomethyl group which was flanked only by 

an aikyl group. Thus, the steric and dipolar repulsions between the bromine atom of 

the bromomethyl group and the flanking methoxyl (or acetoxyl) group played a me.jor 
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role in the inhibition of this radical formation process. The factors affecting the 

formation of radical l!GI and hence the slow formation of the compound 1121 can now 

be rationsiized. 

Tn order to demonstrate the 4enerailty and effectiveness of t h ~ s  remote InoL 

attached to the reacting atom) stereo-electronic inhibition of the selective 

brorninntion of the u_-xylenes, we brominated 4-bromo-2,3-dimethylanissle, 1171, 

which possessed a methosyl group [whose influence on the reaction had now been 

demonstrated1 and a suitably Sited bromine atom which might also act as a remote 

stereo-electronic blocking group 

The compound 11-71 was prepared, quantitatively, by the very slow addition of NBS to 

a 30% solution of 2,3-dimethylanisole in carbon tetrachloride, at 0 O C .  The 

bromination of ~ ~ m p o u n d  1171, using an excess (three equivalents1 of NBS, produced 

the compound 1131 quantitatively. The only intermediate detected during the 

reaction was 4-brorno-2-bromomethy1-3-methy1-anisole. Significantly, neither 

bromometh~l group of compound 1181 participated in further bromination, even under 

the condiLions which provided the compound (12) from the compound (ulI proving the 

effectiveness of the aryl bromine atom and the methoxyl group of compound 1171 as a 

remote stereo-electronic blocking groups. 

Bromine atoms attached to aromatic rings can be replaced by hydroqen,j or other 

f11nct.ione.1 groups, via simple organometailic intermediates, and so the tactic of 

using a suitably sited aryl bromine atom to achieve reglocontrol of a free radical 

henzylic biumination process will be valuable, as will be seen below. 

The polybromineted anisoles prepared above were easily transformed into phthalides. 

Thus, the (sodium acetate/acetic acid1 acetolysis of the compound (111 provided the 

acetate (191, whose basic hydrolysis lpotassium hydroxide in aqueous methanol). 

followed by oxidation of the heniacctnl intermediate using the Jones reagent, gave 

the phthalide (201. 

Acetolysis of the compound (LQI fiollowed by the basic hydroiysis of the diacetate 



gave the diol lZll which was oxidized by the Jones reagent to the mixture of 

phthalides (&Ill and 1221, in 96% yield. If the oxidation was performed at 0 " C ,  

then the ratlo of 1201 to 122) was 1 : 4 .  When the oxidation was done in refluxing 

acetone, the product ratio was reversed. 

Similarly, the compound 1181 gave a 9:1 mixture of phthalides 1%) and (251. Here, 

the reeioselectivity of the Jones oxidation of the intermediate diol was 

independent of the temperature at which the oxidation reaction was performed. The 

phthalides la1 and 1251 were identified by their ease of demethylation by 

aluminium chloride and pr~panethiol.~ This demethylation of the phthalide 1231 

gave the phthalide 123) after 15 minutes 198% yield], whilst the phthalide (25) 

reacted very slowly to produce the phthalide 1261, after 8 hours (also in 98% 

yield). Most of the modern methods of phthalide synthesis2 would not be suitable 

for the preparation of the phthalides 1 2 3 )  to I S )  from brominated precursors, 

because the bromine atom would be removed b y  the rearenLs used. 

The recognition of the roles of heteroatoms attached to the aromatic nucleus in the 

selectivity of the bromination reacLions is important. This synthesis of phthalides 

from p-xylenes possesses Lhe advantages of using well established experimental 

methods; being easily performed: and requiring cheap, arallebie startine materials 

and rea4ent.s. 

EXPERIMENTAL 

Melting points are uncorrected. Infrared spectra were recorded on a Perkin-Elmer 

Model 247 gratlne spectrophotometer. Proton maenetic resonance spectra were 

recorded on a Verian EM-360A 160 MHz), or an IBM NR/300 FT NMR 1270 MHz], or an IBM 

WP/ZOO-SY 1200 MHz), or n JEOL/JNM/GX-400 FT NMR I400 MHz1 spectrometer, and were 

done in deuterochloroform Iurrless otherwise statedl with tetramethylsllane as the 

internal reference. Mess spectra were measured on an AEI MS-902s double focusing 

high r.rsoli it , ion mass spectrometer, or on a Finigen CH5 sinele focusing mass 

spectrometer. Column chromatography was performed with silica gel 60 mesh. 

Evaporations were done under reduced pressure using n rotary evaporator. 

Combustion analyses were performed by Schwarakoff M~croenalytlcd Laboratory (New 

York, NY. U.S.A.I. Tetrahydrofuran and diethyl ether were purified by distillation 

from sodium under. an atmosphere of dry nitroeen. 
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2 3 - D i m  L71 

2,3-Dimethylphenol 112.20 e ,  100 mmoil and tetrabutylemmonium hydrogensulfate 13.40 

q ,  10 mmoll were dissolved in dichloromethane (200 mLI and aqueous potassium 

hydroxide (28.0 g ,  0.5 mol, in 140 mL of veterl was added, followed by lodonethane 

121.3 g .  150 mmoll. The mixture was stirred for 2 hours at room temperature, the 

layers were separated and the aqueous laver extracted ulth three 25 mL portions of 

dichloromethane. The cnnibinrd organic soliltions was evaporated, the residue was 

dissolved in diethyl ether 1200 mL1 and the prec~p~tatrd salts were removed by 

Siltrat~on. The filtretc was  concentrated and the residue was distilled 115 mm Hg, 

110 OCI to give 2,3-dimeth~lanisol~ ll.J.6 y ,  100% vieldl: i r  lneat, cm-1 I 3000 lml. 

2915 Is), 2850 (wl. 2835 iml. 1585 lsl. 1470 Is), 1305 (ml. 1260 Is). 1105 is). 

1015 imi, 770 isl; 'H nmr 160 MHz. ppml 6.90 it, IH, J=B Hzl, 6.65-6.15 lm, ZHI, 

3.70 is, 3H1, 2.20 Is, 3Hl, 2.10 Is, 3HI. 

I . ~ B ~ ~ _ m p , Z , ~ ~ ~ i m e L h y l a n i ~ o l e ~  117 l~ 

N-Bromosuccinlmide 11.78 1 .  10.0 mmoil was added slowly, in small portions, t o  a 

rapidly stirred solution of 2,8-dimethylanisole 11.36 q ,  10.0 mmoll in carbon 

tetrachloride ( 5  mL1 at 0 O C .  The reaction mixture was then allowed to warm to room 

temperature and, after sn hour, carbon tetmchioride 1100 m L )  w a s  added. The 

succinimide was removed by filtration and the solvent was evaporated to g i v e  4- 

bromo-2,3-dimethylanisole (2.15 q ,  100% gieldl: 'H nmr 160 MHz, ppml 7.25 Id, lH, 

5.8 Hzl, 6.40 id, lH, 5.8 Hzl, 3.70 is, 3H1, 2.30 Is, 3HI, 2.10 is, 3H). 

2.3-BisI bromomet_hyLL~~isole 110 I : General Procedure f o r  Brominations 

2,3-Dimethylanisole 113.62 g .  100 mmoll and N-bromosuccinimide 137.38 8 .  210 mmoll 

were dissolved in dry carbon tetrachloride 11.5 Ll and the mixture was stirred 

under rritroqen for 2.5 hours ,  while being exposed to a 2 5 0  watt high intrnslty 

sunlamp :which simultaneously irradiated and heated t.he solution to boii~ngl. The 

s o i u t i o r r  was cooled to room temperature, the suspended succlnimide was removed by 

CilLration and the soivent was evaporated. The residue was recrystallized from 

herane-dieth3l ether i5:lI to s i v e  compound 1191 as %bite cryslais 127.06 1 .  92% 

yield, m.p. 69-i0 "CI: ir lnujol, cm-'1 1590 !mi, 1245 lml; 'H nmr 160 MHz, PPmI 

7.50 It, IH, J=8 Hzl, i.15 id, IH, J=8 Hz), 7.05 id, IH, J=8 Hz), 4.90 is, ZHI, 

4.75 is, 2H1, 3.35 is, 3Hl. 

~ B r o m o m e t h ~ I - 3 ~ r n e . ~ ~ h e L g ~ s ~ o i e _ ~ i B 1 .  

Irradiation of 2.3-dimethylen~soie 11.36 y .  10.0 mmoll and N-bromosuccinim~deil.YH 

B ,  11.0 mmclll in dry carbon tetrechlor~de 1100 ml.1. as  above, g a v e  monobromo- 



compoorid (81 12.15 9 ,  100% yieldl: 'H nmr 160 MHz, ppml 7.15 It., IH, J=8 Hz), 6.85- 

6.55 lm, ZHI, 1.55 Is, ZHI, 3.80 Is, 3H), 2.35 (s.3H). 

4-Bromo-2d-bis~bll0m~methvl)anisvii L L U  

Irradiation of 2,3-d~methylanlsole (1.36 g ,  10.0 mmoll arid N-bromosuccinimlde 15.52 

g ,  31.0 mmoll in dry carbon tetrachloride I50 mL1, as above, gave tribromo-compound 

i J 4 1  13.i3 g ,  100% yieldl, which separated as whlte crystals im.p. 102-103 "CI from 

hexane-chlorotorm 12:lI: 'H nmr 160 MHz, ppmi i.50 (d, lH, J=Y Hal, 6.70 id, IH, 

J=Y Hzl, 4.i5 is, ZH), 4. iO Is, 2H), 3.85 Is, 3Hl. Anal. Calcd for CSHPOIII~: C ,  

28.99; H ,  2.43; B r .  64.29. Found: C ,  2Y.2i; H, 2.22; Lir, 64.35. 

Compound 1181 was also produced h>- the irradiation of compound i GI and h- 

bromosuci-lnimide as above. 

2-Bromomethvl-3-idl bromomcthyl Ian1101e llLl1 

Irrad~at,ion of 2,J-dimethvlanisole 11.36 g ,  1U.U mmoli and N-bromosuccinimlde 15.52 

g ,  31.0 mmoi) in dry carbon tetrachloride (4UO D L ) ,  as above, gave tribromo- 

compound IUI lJ.66 q ,  98% yleldl, whlch separated as white crystals 1m.p. 84-85 

' ) C )  from hexane-chloroform 15:l ) :  ir (nujol, cm-I ) 1585 IwJ, 128U (mi; ' 1 4  nmr 160 

MHz,  ppml i.55 ldd, i t ! ,  J.8 Hz, J=2.5 Hz), i.35 it, IH, J.8 Hz), 0 5  , 1H1, 6.85 

idd, IH, J=8 Hz, .I=Z.5 Hz), 4.65 ls, 2H1, 3.90 is, 3Hl. Anal. Calcd for C e B s O l L l r 3 :  

C ,  28.93; H, 2.43; Br, 64.29. Found: C .  2Y.2i; H, 2.22; B r ,  64.35. 

2, 3zb i s _ ( _ d L b ~ o ~ a n ~ e t h ~ l ~ L a r ~ o L r  (12.1 

The irradiaLion of compound ILL1 11.86 q ,  5.0 mmoll and N-bromosuccinimide 11.84 e, 

10.0 mmoll in carbon tetrachloride, as above, for 12 hours, produced the compound 

(121 12.21 4, 98% yieldl which crystallized from chloroform as white needles (m.p. 

149-150 "Cl: ir Inujol, cm-11 1585 lwl, 1290 iml, 1265 (ml, 1140 iml, 1060 1ml; J H  

nmr 160 MHz, ppm) 7.65 is, 1H1, i.45 is, IHI, 7.55-6.75 im, 3H1, 3.90 is, 3HI. 

Anal. Calcd for CsHsOlBrr: C ,  23.93; H, 1.78. Found: C, 24.42; H ,  1.84. 

2 -ace t o x ~  m r t  hrL-3-rne_thox&e1?z_aLdeh_yd~e U9i:_G~e_nera.l._P_roc_ed~eforrAAc_et_.ol ~ s e s  - 

Compound 1111 118.65 g .  50.0 mmoll and anhydrous sodium acetate 114.94 g ,  180.0 

mrnoll were dissolved in glacial acetic acid 1250 mL1 and the stirred solution was 

refluxed for 3 hours. The acetic acid was evaporated, the residue was dissolved in 

ethyl acetate, the salts were removed by filtration, and filtrate was stirred 

with 4% HCI. After the layers were separated, the aqueous layer was extracted with 

three 100 mL portions of ethyl acetate. The combined organic solutions was dried 

over magnesium sulfate, filtered, evaporated and the residue resolved by column 

chrwrnatography (hexane-ethyl acebate, 5 :  to Rive compound 1191 110.10 g .  97% 
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yield1 as a viscous liquid whlch solidified when it was cooled: ir Inuiol, cm-'1 

1765 (sl, 1690 Is]; 'H nmr (60 MHz, ppml 10.15 Is, IHi, 7.60 (m, 2H1, 7.30 lm, lHl, 

5.60 Is, 2H). 3.90 ( s ,  3H1, 2.05 Is, 3H); ms m / z ,  calcd for CllH1204 208.0736, obsd 

208.0735. 

?L32iLa u_etcx~net~hxIisn~i~s_9~e~I1U~ 

Acetolysis of compound (10 1 gave compound 112 1 im.p. 90-91 OC): 'H nmr 160 MHz, 

ppml 7.65-6.70 lm, 3H1, 5.30 Is, 2H1, 5.20 is, 2H1, 3.85 I s ,  3H1, 2.08 is, 3H1, 

2.05 ( s ,  3Hl. Anal. Calcd for CtsHtsOr: C, 61.90; H, 6.39. Found: C, 61.37; H, 

6.32. 

%3:bjs_l_hsdroxymethvI lanisole (21 1: Gene_rp_l-Procedure for Hydrrd7.~.ees_ 

Thc compound ilBl 112.60 g. 50.0 mmoll was dissolved in methanol 1250 mLI and 

potassium carbonate 115.18 9 ,  110.0 mmol) was added to the stirred solution. Water 

uas then added slowly until the solution just became cloudy. The mixture was 

stirred for. 4 hours at room temperature, concentrated, diluted with water I100 mL1 

and tt8rn it was extracted with three 100 mL portions of chloroform. The combined 

organic solutjons was washed twice with water and once uith brine, dried over 

magnesium sulfate, filtered and evaporated. The residue was recrystallized from 

chlorofurn~-henanr l1:li to afford the diol 1211 17.64 g .  91% yield. m . p .  96-97 "Cl: 

'H nmr (60 MHz, with 1 drop DzO, ppml 7.25-6.60 Im, 3H), 4.80 is, ZHI, 4.75 I s ,  

Z H J ,  3.85 Is. 3HI. Anal. Calcd for CsHi203: C, 64.27; H ,  7.19. Found: C, 63.40; 

H. 7.29. 

Oxidation ~ ~ ~ ~ - ~ - - - ~ -  of Comoound S21): Generel Procedure for Oxidations 

The compound 121) 18.30 8 ,  50.0 mmo11 was dissolved in acetone 1250 mLI and Jones 

reagent was added dropwise to the stirred, refluxing solution until the reaction 

mixture retained a red-orange colour (about 25 mL of 3.0 M Jones reagentl. The 

excess reagent was destroyed with 2-propanol, the acetone was removed by 

evaporation and the residue was suspended in 50 mL of water. The mixture was 

extracted wiLh three 50 mL portions of chloroform, dried over magnesium sulfate. 

filtered and evaporated. The crude product was resolved by chromatography (silica 

gel, herene-ethyl acetate, 1:ll into two components, 1201 and (221 lcombined weight 

7.87 g, yield 96%). 

4-Methoxyphthalide 1201 (85% yield, m.p. 128-129 OCI: ir IKBr, cm-I 2975 lal, 

2940 Is), 2855 Is). 1785 (s1; 'H nnr 1270 MHz, ppmi 7.52-7.45 im, 2H), 7.12 (dd, 

IH, Jr5.8 Hz, 5 ~ 1 . 7  Hzl, 5.24 ( s ,  2H1, 3.93 Is, 3Hl; 13C nmr (200 MHz, ppm) 171.16, 

154.26, 134.90, 130.85, 127.23, 117.04, 114.84, 68.11, 55.65. Anal. Calcd for 



CsHsOn: C .  6 5 . 8 4 ;  H, 4 . 9 1 .  F o u n d :  C ,  6 5 . 4 2 :  H, 4 . 8 5 .  

7 - M e t h o x y p h t h a l i d e  1 2 2 1  i 1 5 % ,  y i e l d ,  m.p. 1 0 8 - 1 0 9  O C ) :  i r  i K B r ,  c m - 1 1  1 7 8 0 ;  ' H  nmr  

I 6 0  MHz. ppml 7 . 5 0  i t ,  l H ,  8  H z l ,  6 . 9 0  i d ,  l H ,  5.8 H z ) ,  6 . 8 0  i d ,  I H ,  J = 8  H z ) ,  5 . 2 2  

i s ,  ZHI ,  3 . 9 6  i s ,  3 H ) ;  ' V  nmr 1 2 0 0  MHz, ppml 1 6 9 . 2 2 ,  1 5 8 . 7 1 ,  1 4 9 . 4 5 ,  1 3 6 . 3 4 ,  

1 1 3 . 7 8 ,  1 1 3 . 1 9 ,  1 1 0 . 6 1 ,  6 8 . 8 2 ,  5 5 . 9 9 .  

4zM&t.hoxzht_~ha1idde 1201 

T h e  h y d r o l y s i s  of compound 1 1 9 ) .  as a b o v e ,  s a v e  t ,he  d e s i r e d  h e m i a c e t a l .  ( 8 5 %  y i e l d .  

m.p .  1 1 1 - 1 1 2  OCI:  i r  i c h l o r o f o r m .  c m - ' I  3 6 0 0 - 3 1 5 0  l b r l .  2 9 5 0  i m l ,  2 9 0 0  i w l ,  2 8 7 0  

i w l ,  1 5 8 5  I S ) ,  1 4 6 0  1 s ) ;  l H  nmr ( 2 7 0  MHz, u i t h  1  d r o p  D20,  pPm) 7 . 2 3  I t ,  I H ,  5.8.3 

R z l ,  6 . 9 8  i d ,  I H ,  J = 7 . 5  H z ) ,  6 . 7 5  I d ,  I H ,  5 ~ 8 . 0  H s l ,  6 . 5 9  i d ,  I H ,  J = Z . I  Hz), 5 . 2 3  

I d d ,  I H ,  J = l Z . Y ,  J = 2 . 0  H z ) ,  5 . 0 5  i d ,  IH,  J - 1 2 . 9  H z ) ,  3 . 8 1  i s ,  3 H l .  A n a l .  C a l c d  f o r  

CvHlnOs:  C ,  6 5 . 0 5 ;  H, 6 . 0 6 .  F o u n d :  C ,  6 4 . 8 7 ;  H .  6 . 1 8 .  

O x i d a t i o n  o f  t h e  h e m i a c e t a l ,  as a b o v e ,  p r o d u c e d  4 - m e t h o x y p h t h a l i d e  1 2 0 1  i n  1 0 0 %  

y i e l d .  

4-Broma-i-metho_x~t_h~LLd.e I 2 3  I a n d  7-broE-4-me_thox~~htha1id~25!. 

A c e t o l y s i s  o f  t h e  compound i u ) ,  as a b o v e ,  gave t h e  e x p e c t e d  d i a c e t a t e  1 9 5 %  y i e l d ,  

m . p .  1 3 3 - 1 3 4  OCI:  ' H  nmr I 6 0  MHz, ppm) 7 . 6 0  I d ,  I H ,  J = 9  H z ) ,  6 . 8 5  I d ,  l H ,  J = 9  H z l .  

5 . 3 0  i s ,  2 H I ,  5 . 2 5  I s ,  ZHI ,  3 . 8 5  i s ,  3H1,  2 . 0 8  I s ,  3H1, 2 . 0 5  i s ,  3 H l :  "C nmr ( 2 0 0  

MHz, ppml 1 7 0 . 6 U ,  1 7 0 . 4 1 ,  1 5 7 . 8 7 .  1 3 5 . 6 7 ,  1 3 1 . 1 9 ,  1 2 6 . 0 6 ,  1 1 6 . 9 2 ,  1 1 3 . 1 4 ,  6 3 . 1 4 ,  

5 7 . 7 8 .  5 6 . 1 1 ,  Z0.8H, 2 0 . 7 2 .  A n a l .  C n l c d  for C I I H I ~ O S B ~ ,  : C ,  4 7 . 1 5 ;  H .  4 . 5 1 .  F o u n d :  

C ,  4 6 . i l .  H ,  4 . 5 3 .  

l ' h p  h y d r o l r s i  o f  t h e  d i a c e t a t e ,  as a b o v e ,  qave t h e  c o r r e s p o n d i n g  d i o l  1 9 6 %  y i e l d ,  

m.p .  1 3 0 - 1 3 1  OCI:  ' H  nmr 1 6 0  MHz, ppml 7 . 1 0  I d ,  l H ,  5 ~ 8 . 5  H e ) ,  6 . 6 5  I d .  IH,  J = 8 . 5  

H e l .  4 . 8 5  i s ,  2 H l ,  ,4 .80  1 5 ,  2 H I .  3 . 8 0  I s .  3 H ) ,  2 . 8 0  i h r ,  2 H l .  A n a l .  C a l c d  for 

C ~ H I I O I H ~ . ~ :  C, ,13 .75 ;  H ,  4 . 1 9 .  F o u n d :  C ,  1 3 . 8 0 ;  H ,  1 . 2 8 .  

O x i d a t i o n  o f  t h e  d i o l ,  as a b o v e ,  o r  a t  room t e m p e r n l u r e ,  gave n m i x t u r e  of  4-bromo-  

i - m e t h o x y p h t h a l i d e  1 2 3  I a n d  7-bromu-4-methoxypht ,hal idd  ( 2 5 ) .  

4-Brumu-7-methoxyphthalide 1 2 3 1  190% y i e l d .  m . p .  1 9 7 - 1 9 8  O C ) :  i r  i c h l o r o f o r m ,  cm-11  

1 7 7 5  i s ) ;  ' R  nmr ( 2 7 0  MHz, UMSO. ppm) 7 . 1 3  I d d .  l H ,  J = i . 8 4  H E ,  J = 1 . 1 1  H Z ) .  6 . 9 7  

i d ,  l H ,  J = 7 . 7 7  H z ) .  5 . 1 4  I s ,  2 H l .  3 . 9 9  i s ,  3 H l .  A n a l .  C n l c d  for C s H i O a B r l :  C ,  

4 1 . 1 8 ;  H ,  2 . 9 0 ;  B r ,  3 2 . 8 7 .  F o u n d :  C ,  4 4 . 5 8 ;  H ,  2 . 5 3 ;  B r ,  3 3 . 0 0 .  

7 - R r . o m o - 4 - m e t h o x v p h t h a l i d e  1 2 5 1  110% y i e l d ,  m.p.  207-208  OCI:  i r  i n u . j o l ,  c m - 1  1 1 1 8 0  

l s l ;  'I1 r i m r  1 2 7 0  MHz, DMSO, ppml 7 . 6 8  i d ,  l H ,  J = 7 . 6 6  H z l ,  7 . 2 6  I d ,  I H ,  J = 7 . 6 2  

H z l ,  5 . 2 6  I s ,  Z H I ,  3 . 9 2  l s ,  3 H I ;  A n a l .  C e l c d  f o r  C s H ? O a B r l :  C ,  4 4 . 4 8 ;  H,  2 . 9 0 ;  B r ,  

3 2 . 8 7 .  Founci: C ,  4 4 . 1 3 ;  H ,  2 . 8 2 .  
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a t h y l _ t ~ o n  of 4 - b r o m m 3 z ~ & h h o x ~ l d e  1231 

Compound 123) 12.43 g ,  10.0 mmol), dissolved in dichloromethane 120 mLi, was added. 

over 15 minutes. to a stirred solution of aluminium chloride 11.47 q ,  11.0 mmoli in 

n-propanethioi 10.84 q ,  1.02 mL. 11.0 mmoll, at 0 OC. The reaction mixture w a s  

then allowed to warm to mom temperature and was stirred for a further period of 15 

minutes. The reaction mixture was poured into water, acidifled wlth 10% HCI, and 

extracted twice with 3U m L  portions of dichioromethane. The combined organic 

solutions was shaken with b r i n e ,  drled o v p r  magneslum sulfate, filtered and then 

evaporated. The crude material was resolved by chromatoqraphy lsllica eel1 to eive 

compound (241 ( 2 . 2 4  g ,  98% yield. m.p 166-167 O C ) :  i r  fnojol, cm-I 1 3600-3050 

lbr), 1765 ( s ) ;  'H nmr 1270 MHz. DMSO, ppm) 7.58 (d, lH, J = 8.67 Hz), 6.91 (d. IH. 

J = 8.56 Hz), 5.11 ( s ,  ZH), 3.55 l b r ,  I H ) .  Anal. Calcd for CnHsO3Bn: C, 11.91; H. 

2.20; Br., 34.89. Found: C, 40.76; H, 2.34; Br, 34.50. 

Demethvlation of-7.~bromo-4-mthOxypLtthal1ide IZLL 

The same reaction described above was performed with compound 1251 to 'give, after 8 

hours. compound I g 1 :  'H nmr 160 MHz, DMSO, ppm) 7.55 fd. IH, J = 8.4 Hz). 7.10 id. 

IH, J = 4 H z  5.30 Is, 2H). 
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