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SYNTHESIS OF HETERQCYCLES VIA LACTONES
Synthesis of Some 12-Bromo Berbines

GANESH D. PANDEY®* ano KAMLA P. TIWARI*®
Department of Chemistry, University of Allahabad, Allahabad, 211 002, India

ABSTRACT

Earlier we reported a convenient syntl esis of tle terbine alkalcics stertirg frem 3-irc-
chromianones. Now, syntl.esis of some brominated berbines is being dewuribed usings lactonic

intermedjates, A convenient syntlesis of bremirated 3-icc ] FCILarCcres (V) and (V) Las
been described.

INTRODUCTION field of alkalcid syntl.esis ¥ as clicfly teen fceussed cn

ERBINES: comorise a large group of isoquino- berbines and scme convenient synt] eses have been

line alkal ids of both natural and synt} etic crigin, achieved in cur labcratcry®?. In tle present par<r

Enorm us work Fas been done in ti.e past two decaces We take oppertunity to repcrt the syntlesis of wcme

on various aspects of tl.e berbine clemistry?, cwing br¢minated terbires by :.’f-iu (J ¢ Tr.ZIg rev* meilcd

chiefls to the great biological artivity® in tlis class of (Sdl.eme 1) Two ccnvenjent ts}fﬂtl.&sas cf tle 3-ic0-
compounds, In the recent past our jnterest in the cl.rcmanones Lave been cescrited (Scleme 1),
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sysctromster at 70 ¢V, TLC was carried out on silica
gol G (Merck), All the solutions were dried over
atvdrous sodium sulph.ate,

2-Brom»-4 S-dimethoxyphenylacetic acid (II)

3,4-Dimataoxspienacetic acid () (1°96g) was
diss )l 721 in glacial AsOH and mixture cocled to Q°
in an ice bath., T..e solution was stirred and Br,
(0°7ml) aiied dropwise over a period of 15 minutes,
After 30 minutes, water (10 ml) was added and mixture
fucther sticred for 1-5 hrs, T-e precipiate was filtered
wis-ed with water and dried at 70° for 6 T1s, to affi rd
tae bromo asid (T as fine threads, 2+54g (92-3%));
mp. 105-106°; IR (KBr) 1700 ¢m=t. (Found C,
43-52: H, 3-93: Br, 29-0, C;,H.104 Br requires C,
43-63; H, 4-00; Br, 29-0:8)).

Mzthyl 2-broma-A,S-dimethoxyphenylacetate (I1I)

Tre bromo acid (IT) (2:0 g) was dissclved in MeOH
(8:0ml) and conc, HZI (1:0ml) added, Tre sclu-
tion wais reflixed at 100° for 30 minutes. ThLe solvent
wis removed {2 vazua to give a syrup w..ich was taken
in CH I, and wished well with water. Removal of
solvent in vacuo afforded the methyl ester (IIY) which
recr sstailized from pet. etter to give (I), 1-65g
(78%4); m.p. 66°; IR (Nujel) 171Scm™* (>C=0).

(Found C, 45-50; H, 4-4; O, 22:34; Br, 26'99,
C,H. 04 Br requires C, 45-67; H, 4-49; O, 22-14;
Br, 27-68%%).

Methyl  2-bromo-3-chloromethyl-4,5-dimethoxyphenyl-
azetate (IV)

Ti ¢ bromn ester (III) (3-00g) was dissclved in
CH.Cl; (12 ml) and 3-0ml of t-e s Ivent distilled cut.
T..e s>lution was cooled and powdlered ZnCl; (1-5 g)
a1l o’ lrrodimeathyl etier (2-0ml) added. Tle mix-
ture was stirted at room temperature for 3 days, tl.en
filterel anl solvent and excess reagent removed in

vazir to yield erude (IV). Raecrystallization from

mathanol gave (IV), 210 g (60*)); m.p. 65°,

(Found C, 42-50; H, 4:04; O, 18-5; Br, 23-35,
Ci.H_40BrCl requires C, 42-66; H, 4-14; O, 18-96;
Br, 23-70%;).

M:thyl 2-bromo-3-methyl-4, 5-dimethoxyphenylaceatate

(V)

T.\e preceding ester (IV) (3- 50 g) was taken in AcOH
{(15m') warm:d to 87° and zinc powder (15 ¢) added
in it over a period of one fr., the temoerature being
miitained at 8)°, Tie s»lution was filtered and tleo
filtrate diluted with an excess of water, Tl.e s lution
wis extrasted with CHZl,, washed well with water,
dried and solvent removed In vacko to yvield (V), 2:35g
(7200 m.p, 70°,

(Found C, 47+10; H, 9-80; O, 21-32: Br, 26-00:
CiH_¢O4 Br requires C, 47-52; H, 4:95; O, 21+12;
Br, 26°40%)),
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S-Bromo-6-methyl-1, 8-dimethoxyisochroman-3-one (VD)

Tte ester (V) (2:50 ¢} was taken in CH.Cl, (15 m))
and fused ZaCl, (12 g) and CICH, * OCH, (2-9 mi)
f.tdded. 1le mixture was stirred for $6 Irs., powred
mto a mixture of water and CH,Cl,, wad ed alier.
hately with water and aquecus NoOH (£$0) to neutra-
lity, To this sclutien, iseprcpyl alichal ( 0O m]) ard
aquecus NaOH ( (£)) were adced and mixtire refluxed
at 100° for 2 Irs. Tle sclvent was tlen Temo ved,
HCl (2:0ml) added and after cre lr. exsers water
was adcded. Extrarticn with CHCl, wasling with
water, fcllowed by drying and (ot Vaten rane tie
lactene (VD), 1-75 g (70-5%0); m.p. 135-136° (CHCY):
IR (KBr) 1740 (lactcene), 1€80, 1410, 7:0 em™Y, mass
spectrum myle (rel, int) 201 (M*), 202 (M + 1)*, 256,
221 (M*-Br).

(Feund C, 47-80; H, 4-12; Br, 26°4, C,.1,.0,; Br
requires C, 47-84; H, 4-31: Br, 26-5.80).

N-[8-(3,4-dimethoxypheny)] ethyl-2-(bromo-3-methyl-4,
S5-dimethoxy-6-hydroxymethyl) phenylacetamide (X)

A solution of lacteone (VI) (300 g) and 3.4-dimet] CXY-
£-peneth.ylamine (VII) (1:81 g) in abs, ELOH (Z0 m))
was refluxed with stirring fcr 24 lrs. Tle reacticn
was monitored by TLC (silira gel/CH:Cl,: S$7 :2).
After tl.e EtOH }.as been removed in vacuo t] e resulting
residue was diluted with water and extrestcd with
CH,Cl,. Tie CH,Cl, extract was was! ed witF. water
and dried, Evancration of tle sclvent left a symp
w_.ich recrystallized frcm aquecus EtOH to give (X),
3+75g (65-3%)); m.p. 119°; IR (Nuj)) 3420, 3329,
16€0, 1€00, 1580 cm™,

(Found C, 54-€0; H, 5-€0; N, 3:00; Br, 17-01,
C.HyeNO, Br requires C, 54:77; H, 5:80;- N, 2°€0
Br, 16:55¢)),

2,3,9,10-Terramethoxy-11-methyl-12-bromoberbine (XIT)

The p enylicetamide (X) (3:00 g) in PQCly (§:0mil)
was refluxed at 100° for one br, Removal of excess
reaqgent left 3 dry residue wiiich was diluted witl. ke
cold water, Tlre mixture was extracted with CHCl,
and » solvent removed. Tlhe resicue obtaired was
taken in McOH and reduced with NaBH, over a pericd
of 30 minutes with stirring. Usual w(rk up gave ti e
berbine (XID), 2-20g (7¢%)).

(Found: C, $9-0; H, §-71; N, 3-00; Br, 17.10,
Ca:H:(NO, Br requires C, 53-92; H, 5-30; N, 3+12
Br, 17-85%),

2,3, 9,10, 11.Tetramethoxyt L-nmethylberbine (XIV)

The above berbine (XID (250 mg) was tuken in THF
(10-0 ml) at 0° in an ice bath. and LAH {(¢0U mg) added
in portions. Tie mixture was rcfitxed at 100° for
1Q Lrs., cooled and excess reagent ceuin yud by acdis
tion of meist EtQAs, Tle gel wiith furmed was
3¢Pal’&i¢d and mixtuse extracted with EIOAC. TLe
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oTgaMuC layer was washed (water), dried and dist;lled
to afford the berbine (XIV), 220 mg (73%), m.p, 141°,

(Found C, 70-9; H, 7-00; N, 3-56, Cy,H,;NOg

requires C, 71-54; H, 7-31; N, 3-7¢¢/

Y
S-Bromo-1, 8-dimethoxyisochroman-3-one (VII)
A mixture of the bromo acid (I1) (2-75 ), dissolved

in glacial AcOH (10-0 m}) mived with 37%, formal-

deayde (2:0ml) and concd, HCl (1'0ml) was
reftuxed on a water bath for 4 hrs. After cooling the

reastion mixture was diluted with an excess of water
and exhaustively extracted with CHCI,, The organic

layer was washed with 108, NaHCO, till neutrality,
H,O dried and distilled to leave a syrup which was
Kept in refrigerator at 10° for 15 minutes and then in
air to yield the desired 3-isoctromancone (VII), 215 ¢
{(75?7); m.p. 185-90°; IR (Nujol) 1740 (lactone) em™?,

(Found C, 46-0; H, 3-72; Br, 27-6}, C;;H,;O4 Br
requires C, 45-99; H, 3-83; Br, 27-87%)).

Tae lactone (VII) dissolves in NaOH solution and
s reprecipitated on acidification,

N-[B-(3-methoxyphenyl)] eiliyl-2~{bromo-4 S-dimethoxy-6-

hydroxymethyl) phenylacetamide (XI)

A solution of the lactone (VII) (280 mg) and the
3-m:thoxy-f-phenethylamine (IX) (150 mg) in EtOH
was refluxed at 100° for 70 hrs. work up as for the
compound (X) afforded the phenylacetamide (XI),
370 mg (85%); m.p. 135-137° (Iso-PrOH-EtOAc);

IR (KBr) 3435, 3327, 1670, 1595, 1540 ¢cm-).

(Found: C, 54-3; H, 5-4; N, 3-08; Br, 18-1,

CmOg;OaN Br reClUireS C, 54'79; H, 5'47; N, 3'19;
Br, 18-26%).

3,9,10-Trimethoxy-12-bromo berbine (X1II)

Tae foregring prenylacetamide (XI) (200 mg) was

dissolved in dry benzene and POCI; (2-0 ml) added,
The solution was refluxed fcr 3 rrs, at 100°, Work
up as for the comaound (XIV) gave tre bromo ber-
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(Found C, 60-0; H, 5-39; N, 3-40: Br, 19-11,
C1oH:,NO; Br requires C, 59:40; H, 5:44; N, 3-46;
Br, 19-80%)),

3,9, 10-Trimethoxyber bine (XV)

The bromo berbine (XIII) (170 mg) was dissolved
in THF (5 ml) and LAH (230 mg) added with stirring.
The mixture was refluxed for 8 Lkrs, usual work up
as for the compound (XIV) gave (XV), 110 mg (75%);
m,p, 127-5-129-5°,

(Found C, 73-5; H, 7-00; N, 4-22, C,H,,NO,
requires C, 73-84; N, 7-07; N, 4-30%)).
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