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Abstract - (+)-Ci6-5,7-Dihydroxy-Z~thyl-8-[4-(3-hydroxy-l~ethyl) 
piperidioyll-4%-1-bensopyran-4-one was identified as the antiinflammatory 
cum imaunomodulatory principle of the stem bark of ~@WX@JII b~ttii@~m. 
The sequence devised for its total synthesis was also used to synthesise 
its (-l-enantiomer and the racemate. 

In the treatment of rheumatic diseases, basically two types of drugs are used, non-steroidal 

antiinflntory drugs (NSAIDs)’ and disease-modifying antirheumatic drugs (DMASDS)~. NSAIDs 

mainly inhibit the cyclooxygenase pathway of the arechidonic acid cascade, preventing the forma- 

tion of proinflammatory prostaglandins. DMARDs are imrmnomodulators claimed to regulate a dis- 

torted innrmne system. In continuation of our efforts to detect novel lead compounds from 
3 

natural sources , we started a programme targetted at the detection of a compound combiningboth 

antiinflammatory and immunomodulatory properties. A compound that emerged from our progr-eto 

meet this target v.ss found to be (+)-Ci6-5,7-dihydroxy-2lwthyl-8-[4-(3-hydroxy-l-methyl)- 

piperidinyll-4!-1-benaopyran-4-one 1. It displayed antiinflsssxatory activity in the carrageenin- 

induced rat paw oedema assay (ED50 - 9 mS/kg., p.o.1 and inhibited the reverse passive Arthus 

reaction in rats, (50.&5.9X inhibition at 2.5 me/kg., p.0.). In this paper is described the 

isolation of 1 from ~dOX@Ull bkinectcMi@m4 , its identification and its total synthesis. In 

the process, the (-)-enantiomer of 1 and the racemate were also synthesised. 

Isolation 

Bioassay-directed purification of the methanol extract of the stem-bark of the plant led to the 

isoletion of 1 as the active principle (cf. experimental). The residue from the methanol extract 

was separated into alkaloidal and non-alkaloidal portions by acid-base treatment. The acidic 

alkaloidal-containing portion, on careful basification vith -nia solution and cooling, gave 

an amorphous povder. Purification of this material by crystallisation and by passage through a 

column of HP-20 gave compound 1. The yield of compound 1 was estimated to be 0.9% of the dry 

weight of the plant material. 
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Structure Elucidation 

Mass spectrum and elemental analysis established the molecular formula as C16H19N05. The IR 

spectrum of the compound revealed the presence of hydroxyl groups (3400 cm-l, broad), and con- 

jugated carbonyl (1660 cm-l). The peaks at 1610 and 1555 cm-1 suggested a y-pyrone moiety. N-H 

absorptionb were absent. The compound gave a positrve ferric chloride test. In the 90 MHz 

1H NMR spectrum three peaks were present at 6, 6.06, 6.60 and 7.24 ppm each accounting for one 

proton. On D20 exchange the last peak disappeared. The low proton count in the aromaticfalkeoe 

region suggested a highly substituted aromatic ring. A broad singlet integrating for one proton 

was present at 6, 4.36 and could be ascribed to a mcthine proton attached to a hydroxyl group. 

In of the 

at d , 2 17 and 2.24 ppm and were attributed to a N-methyl and a methyl attached to a sp2 carbon. 

Four clusters of multiplets were seen at 6, 3.55, 3.0, 2.0 and 1.55 ppm. With this cumulative 

data it was possible to identify the compound as a dihydroxy chromone bearing a N-methyl- 

piperidinol group. A literature search at this stage revealed that compound 1 is constitution- 

ally the same as the alkaloid rohitukine isolated from Attloo@U ItohLtuka5. X-ray analysib6 carried 

out on the crystal obtained from aqueous acetone confirmed the identity of I with rohitukine, 

leaving unresolved the enantiomeric identity of the two compounds as no optical rotation value 

was reported for rohitukine 

Synthesis 

Our retrosynthetrc analysis (scheme I) of 1 showed that the success of a synthetic route depended 

on two critical steps : regio- and stereo-controlled rntroduction of a hydroxyl group in the 

aryltetrahydropyridine (I) to give the C4d-3-arylpiperidinol (II), and conversion of (IL) to the 

O-hydroxyacetophenone intermediate (III) 
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3 
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The trimathoxyphenyltetrahydropyridine 2 was readily obtained in 90% yield by heating 

N-methyl-4-piperidinone vith 1,3,5-trimethoxybenaene in a glacial acetic acid/hydrochloric acid 
7 

mixture . Cur initial strategy to convert 2 to the Cib-arylpiperidinol 3 was through epoxida- 

tion of 2 and subsequent reduction of the epoxide (scheme 2). Different attempts at epoxidation 

of the double bond using peracids were unsuccessful. On the assumption that oxidation of the 

nitrogen atom was an interfering competitive reaction, epoxidation was carried out on various 

salts of 2 such as the hydrochloride and fluoroborate salts. The products were, however, only 

intractable mixtures. 

Hydroboration’ of 2 readily provided the ti&-arylpiperidinol 4a. Attempts to invert the 

stereochemistry of the hydroxyl group in 4a under Mitaunobu reaction conditions 
9 

resulted only 

in elimination and reversion to olefin 2. 8~2 displacements of the JkW.&mesylate group in 4b 
10 II 

with oxygen nucleophilee (cesium acetate , potassium dioxide , potassium nitrite 12) p rovided 

in each case only the pyrrole derivative 8. Similar ring-contracted products have been previously 
13 

reported . The 90 MHz ‘H-NMR spectra of 8 in CDC13 and C5D5N, and decoupling studies conclusively 

established its structure. The assignments of the proton shifts of 8 in the two solvents (C5D5N 

values in parenthesis) are shown in the figure below. The values for the aromatic protons, the 

methoxy protons and the N-methyl protons were similar to those of the corresponding protons in the 

&U&5-piperidinol 4a. A double doublet integrating for two protons was present at 6, 3.55 ppm, 

which was assigned to the -Cl120H protons. In C5D5N this double doublet showed up as an apparent 

triplet 6, 3.88 ppm. In the upfield region of the spectrum three multiplets were seen at6, 3.33 

(3.14), 2.8 (2.8) and 2.1 (2.08) ppm integrating for 1,2 and 2 protons respectively. The first 

multiplet was assigned to one of the C5 methylene protons. The second multiplet (6, 2.9) was 

assigned to the other of the C5 methylene protons and to the C2-methine proton, on the basis of 

the following decoupling experiments. Irradiation (CDC13) of the multiplet at6, 2.8 ppm resulted 

in simplification of the multiplet at 6, 3.33 ppm and collapse of the double doublet at6, 3.55 

ppm into two broad singlets. Furthermore, irradiation of the multrplet at 6, 3.33 ppm had no 

effect on the double doublet at 6, 3.55 ppm. 

(2.08) 2.1 

(3.14) 3.33 H 

-5 
(2.8) 2.8 H 

8 

‘CH, 

Irradiation (C5D5N) of the multiplet at 6, 2.08 ppm resulted in the collapse of themultiplets 

at 6, 3.14 and 6, 4.12 ppm into doublets (J = 9 and 10 Hz resp.), establishing the assignment of 

peak at 6 , 4.12 ppm to the benzylic proton. The coupling constant of 10 Hz between the benzylic 

and the C2 methine proton supports their titi-orientation to each other as required by the re- 

action mechanism. 

The C& compound 3 was finally obtained by Swern oxidation of 4a to the keto intermediate 5. 

followed by reduction of 5 with sodium borohydride. The reduction product was a mixture of &I 

.7k~M alcohols 3 and Aa, present in a 7:3 ratio as determined by CC analysis (3% OV-1 on chromo- 

sorb Q). Separation of the cd alcohol from the .&W alcohol was efficiently achieved by crystal- 

lisation of the hydrochloride of the mixture from acetone. The most prominent ‘H-NWR spectral 

difference between compounds 3 and 4a was the chemical shift value for the proton attached to the 

secondary alcohol group, which in the case of the Cti alcohol 3 (6, 3.8 ppm, overlapped by methoxy 

groups) was more shielded compared to the titi isomer (6, 4.2 ppm, m). 

Resolution of 3 was accomplished by one of two ways, either by fractional crystallisation of 

its diastereomeric salts with (-)-dibenaoyl-D-tartaric acid, or by separation (silica gel flash 

chromatography) of its diaatereomeric ester mixture with (-)-menthyloxyacetic acid. The two 

enantiomers and the racemate oere separately treated as described below. 
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Scheme 3 

The optimal condltions for converting the ci6 arylpiperidinols 3 to the targetted O-hydroxy- 

acetophenone Intermediate 6 were determined through studies of acylation of 3 using different 

conventional ecetylatlng agents. The use of acetic anhydride with 3 I” the presence of boron 

trrfluoride etherate (5 equiv.), followed by saponification to cleave the 4n d&l formed acetate 

of the hydroxy group in the piperidine moiety, provided 6 in the best yield of 73%. Initially 

it was unclear from ‘H-NMR spectral data which of the two methoxy groups ortho to the acetyl sub- 

stituent was demethylated. Based on literature precedents 
14 

that the most hindered methoxy group 

is preferentially demethylated, structure 6 was assigned to the demethylated product. Later this 

assignment was proved correct by direct comparison of the natural product with the one obtained 

through total synthesis. Compound 6 was subjected to reaction wrth ethyl acetate and sodium. 

whereby the chromone ring was formed. The product was demethylated by heating with pyridine 

hydrochlortde and a small amount of quinollne. The product 7b obtalned from the sequence in 

scheme 3 using the f-)-enantiomer of 3 was identical in all respects with the natural product 1. 

The (-)-enantiomer of I and the racemate were also syntheslsed using the approprtate C<5-aryl- 

piperidinols 3. The racemate of 1 was obtained in an overall yield of 14.3% 

Thrs total synthesrs offers the flexibility to prepare a variety of structural analogues for 

SAR studies. The results of the structure activity studies ~111 be published elsewhere. 

EXPERIMENTAL 

Melting points are determined on a Bristolrne hot stage apparatus and are uncorrected. Infra- 
red spectra are recorded on Perkin Elmer model 157 and 782 spectrophotometers. Optical rotations 
are determined using Perkin Elmer model 141 polarimeter in methanol using cell of 10 cm path 
length. ‘H-NMR spectra are recorded on Varian T-60, Jeol FX 90 Q spectrometers. G.C. analyses 
are carried out on a Perkin Elmer 900 machine. Analytical thin layer chromatography (tic) is 
performed on Merck precoated silica gel F254 plates. Solvents are purified by standard techniques. 
Hydrochlorides are prepared by adding dry ethereal HCl to compounds I” dry methanol and evaporated 
to dryness after 5 minutes. The crude hydrochloride6 are crystallised from methanol-diisopropyl 
ether 

Isolation of Compound 1. The stembark (31 kg) of Dydoxy&un binec&w6etwn is extracted success- 
ively with methanol (40 1x4),4% sodium hydroxide solution in MeOH:H20 (9:l) (40 1 x 2) and 1X 
acetic acid in MeOH:H20 (9:l) (40 1 x 2) The combined extracts are evaporated to remove methanoL 
The aqueous extract 1s cooled in ice. acidified to pH 2 with 2N HCl and extracted with chloroform 
(2 5 1 x 4). 

The aqueous extract is cooled to 10°C and basrfied to pH 9 with liquor annnonia The precip- 
itate thus obtained is filtered. Acetone is added to the filtrate (aqueous) in a ratro of one part 
of acetone to three parts of water and the solution is cooled to 10°C overnight The precipitate 
is filtered and combined with the previous crop. The combined precipitate is crystallrsed twice 
from aqueous acetone, 310 g. A small portion (1.0 g) of the crystallised sample is purified further 
by passing through a column of HP20 and eluting with water, and water-methanol mrxture with in- 

The compound 1s eluted out with water:methanol (4:l). 
:f’,“sl;:-~~:‘t:‘;“,‘~~~=“f4~~:~”~~~sH); IR (XBr) V max : 3400, 1660, 1610, 1555 cm-l; ‘H-NMR(9OMHz, 
C5D5N) :6, 7.24 (8, IH, aclduz), 6 68 (8, IH), 6.06 (8, IH), 4.36 (bs, IH), 3.55 (m, IH), 3 0 (m, 
3H), 2.24 (8, 3H), 2.17 (8, 3H), 2.0 (m, 2H), 1.55 (m, 1H). Analysis : Found. C, 59.43; H, 6.71; 
N, 4 25X, cslcd. for C16HlgNO5.H20, C, 59.43; H, 6.5; N, 4.332. Hydrochloride, m.p. 242-243’C, 
[aID = -27.2” (MeOH). 
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l-Methyl-4-~2,4,6-trimethoxyphenyl~-l,2,3,6-tetrahydropyridine 2. l-Nethyl-4-piperidone (316.4 g, 
2.8 mol) is added with stirring to a solution of 1,3,5-trimethoxybenzene (400 g, 2.38 mol) in 
glacial acetic acid (750 ml) while maintaining the temperature at 25°C. After the addition is over 
hydrogen chloride is bubbled through the reaction mixture for CU. one hour, and later the reaction 
mixture is heated at 95’-1OO’C for 3 hours. Acetic acid is removed by distillation, and water 
(750 ml) is added to the residue. The aqueous solution is extracted with ether (250 ml x 41, and 
the aqueous portion is basified by addition of 40% sodium hydroxide solution. The precipitate 
obtained is filtered, washed with water and dried. Recrystallisation from petroleum ether 
(60’~8O’C) afforded the pure olefin, m.p. 118”-121°C, 550 g (80%). IR umax : 1600, 1580, 1430, 
950 and 810 cm-l; III-NMR (CDCl3) : 6, 6.1 (8, 2H), 5.6 (m, lH), 3.7-3.9 (36, 9H), and 2.4 (s,3H). 
Analysis :Pound, C, 68.54; H, 7.04; N, 4.91X, calcd. for C15H21N03, C, 68.44; H, 7.90; N, 5.32%. 

~anb-l-Methyl-4-(2,4,6-trimethoxyphenyl)-3-piperidinol 4a. Boron trifluoride etherate (500 ml, 
4.06 mol) is added with stirring to an ice cooled mixture of the olefin (500 g, 1.9 1~011, sodium 
borohydride (125 g, 3.26 mol) and dry tetrahydrofuran (4 1) under nitrogen atmosphere. After the 
addition, the reaction mixture is heated at 5O’C for 1 h. The organoborane reaction mixture is 
cooled to O’C and water (250 ml) is carefully added followed by cont. hydrochloric acid (1.25 1). 
The mixture is stirred for 2 h. at 50°C. Oxidation is carried out by successive addition of 40% 
sodium hydroxide solution (1.5 1) and 30% hydrogen peroxide (1 1). The organic layer is separated 
and the aqueous layer is extracted with ethyl acetate (500 ml x 2). The combined organic portion 
is concentrated and the residue treated with 2N hydrochloric acid until acidic and extracted with 
ethyl acetate (200 ml x 2). The aqueous layer is basified with 10% sodium hydroxide solution and 
extracted with ethyl acetate (250 ml x 41, washed with brine, dried and concentrated. The residue 
crystallised from hot water, m.p. 88’-89’C, 374 g (70%). IR hx : 3500 cm-l; IH-NMR (90 MHz, 
CDCl3) : 6, 6.15 (8, 2H), 4.2 (m, lH), 3.75 (6, 3x3H), 3.0 (m, 3H), 2.3 (6, 3H), 1.9 (m, 3H) and 
1.55 (m, 28). Analysis : Found, C 64.32; H, 8.13; N, 4.56X, calcd. for C15H23N04, C, 64.05; 
H, 8.10; N, 4.90%. 

l-Plethyl-4-(2,4.6-trimethoxyphenyl)-3-piperidinone 5. Dimethyl sulfoxide (35 ml, 0.493 mol) in 
drv dichloromethane (100 ml) is added to freshlv distilled oxalvl chloride (20 ml. 0.225 mol) in 
dr; dichloromethane i500 ml) at -60°C with stiriing under nitrogen atmospheie. After the addition 
the reaction mixture is stirred for 15 min and the tian6-hydroxy compound 4a (62.26 g, 0.220 mol) 
in dry dichloromethane (300 ml) is added in a continuous stream through a dropping funnel while 
the temperature is maintalnad at -6O’C. After stirring for 15 min triethylamine (155 ml) is added 
and the reaction mixture is allowed to warm to -30°C. Water (200 ml) is added to the reaction 
mixture and basified with sodium bicarbonate. The organic layer is separated and the aqueous 
portion is extracted with ethyl acetate. The combined organic portion 1s washed with brine,dried 
and concentrated. The residue is crystallised from isopropanol, m.p. 110°-112aC, 47 g (76%). 
IR vmax : 1725, 1620 and 1425 cm-l; IH-NMR (CDC13) : 6, 6.1 (8, 2H). 3.7-3.9 (3s. 9H) and 2.4 (8, 
3H). Analysis : Found, C, 64.75; H, 7.48; N, 4.72X, calcd. for C15H21N04, C, 64.51; H, 7.52; 
N, 5.01%. 

Oc6-1-Methyl-4-(2,4,6-trimethoxyphenyl)-3-piperidinol 3. Sodium borohydride (10 g, 0.263 mol) is 
added to a refluxing solution of the ketone 5 (36 g, 0.129 mol) in absolute alcohol under stirring 
and the stirring is continued for one hour. Cooled, and water (100 ml) is added and alcohol is 
removed under reduced pressure. The residue is dissolved in water and extracted with chloroform, 
and the extract dried and concentrated. The residue is taken in methanol and excess of ethereal 
hydrogen chloride is added. The precipitated salt is filtered and cryetallised from acetone. The 
free base 1s regenerated by addition of aqueous sodium carbonate solutron, m.p. 124-125”C, 24 g 
(66%). IRv,, : 3500, 1600, 1460, 1340, 1240 cm-l. IH-NMR (90 MHz, CDCl3) :6, 6.1 (6. 2H), 
3.8 (bs, 9H+lH), 3.3 (m, lH), 3.0 (m, 3H), 2.25 (8, 3H), 2.1 (m, 3H) and 1.4 (ID, lH), 
Analysis : Found, C, 64.33; 8, 8.20; N, 4.762, calcd. for C15H23N04, C, 64.05; H, 8.18; N, 4.90%. 

Resolution of (+)-C~-l-Hethyl-4-(2,4,6-trimethoxyphenyl)-3-piperidinol 3. 

Method A : 

The racemic 3 (90 g, 320 nrmol) is dissolved in methanol (300 ml). A solution of (-)-dibenzoyl- 
D-tartaric acid (126.4 g, 335.8 mmol) in methanol (200 ml) is added and the solution is heated to 
boiling. Diisopropyl ether (Ca. 500 ml) is slowly added and the clear solution is allowed to cool. 
The tartarate salt crystalliaes out slowly. Filtered and recryatallised five times from methanol 
and diisopropyl ether, 44 g, [ u 130 = -48.3” (MeOH). The tartarate salt (43 g) is suspended in 
water (200 mlj’and hydrochlorrc acid (2N, 100 ml) is added and stirred. The reaction mixture is 
extracted with ethyl acetate and the aqueous layer is basified by addition of sodium carbonate 
solution and extracted with chloroform. The organic extract is washed with water, dried and con- 
centrated to afford (+I-3, 17.7 g, m.p. 109-lll”C, [al&O = +53.81” (methanol). 

The filtrate from the tartarate crystallisations are combined and the free base (60 8) is 
recovered as described above. The free base (20 g) is dissolved in methanol (110 ml), (+)-di- 
benzoyl-L-tartaric acid (29 g) is added and the solution is heated to boiling. Diisopropyl ether 
(Ca. 110 ml) is added slowly. On standing at room temperature the tartarate salt cryetalli out. 
The salt is filtered and recrystallieed five times from the same solvent system, 20.2 g, [al “%Q =+49” 
(NeOH) . 
&OH). 

The free base is isolated as described above, 8.2 g, m.p. 109-lll’C, [also= -54.13” 

Nethod B : 

The racemic 3 is eaterified with (-)-menthyloxyacetic acid as follows. A mixture of 3 (2 g, 
7.16 nmol), (-)-menthyloxyacetic acid (1.827 g, 8.5 mmol), N,N’-dicyclohexylcarbodiimide (2.9 g, 
14 mmol) and 4-pyrrolidinopyridine (0.1 g) in dry dichloromethane (10 ml) for 5 houra.The reaction 
mixture is filtered and the precipitate washed with dichloromethane. The combined filtrate is 
concentrated, stirred with dilute hydrochloric acid and filtered through filter aid. The filtrate 
is extracted with ethyl acetate and the aqueous layer basified by addition of sodium carbonate 
solution. The product is extracted with dichloromethane, and the extract dried and concentrated 
to give a gummy material. tic examination on silica gel (10% pet. ether + 1% N&,OH In chloroform) 
shoved two distinct spots with Rf CU. 0.45 along with other minor spots. The two diastereomers 
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were separated by flash chromatography on srlica gel using 1% methanol + 1% NH40H in chloroform. 
and showed the following optical rotations : isomer of higher Rf, [a Ia0 = -11.6” and isomer of 
lower Rf, [a 110 - -62.98’ (methanol). The two isomers were separately stirred with 5% potassium 
hydroxide rn methanol for 3 hours, and the free bases are isolated in the usual way. They dis- 
played the following optical rotations, + 45.25” and -52.3” respectively. They were not purified 
further. 

(-)-Cib-4-(3-Acetyl-4,6-dimethoxy-2-hydroxy)phenyl-I-methyl-3-piperidlnol 6. The f-l-3 (35 g, 
124.5 nunol) in dry dichloromethane (500 ml) is cooled in an ice bath. Boron trifluorrde atherate 
(107.6 ml) is added at a steady rate followed by dropwise addition of acetic anhydride (76.2 ml, 
808.3 sxsol). After the addition, the reaction mixture is stirred at room temperature overnight. The 
reaction mixture is basified by addition of sodium carbonate solution. The organic phase is 
separated and the aqueous phase is extracted with dichloromethane. The combined organic phase 
is washed and concentrated. The residue is stirred with potassium hydroxide solution (25 g in 
500 ml water + 200 ml methanol1 for 24 hours under nitrogen atmosphere. The reaction mixture is 
partially concentrated, the pH adjusted to about 8, and extracted with chloroform. The chloroform 
extract is washed, dried, concentrated and the residue crystallised from methanol-water (I:‘), 
28 g (73X), m.p. 181-182”C, [a 160s -45.19’ (HeOH). IR vmax . 3500, 1670, 1615 cm-‘; ‘H-NMR 
(CDC13’ : 6 0 (8, IHl, 3.8 (8, 6Hl. 2.6 (8, 3H) and 2.3 (8, 3H).Analysis : Found, C. 55.57; 
H, 6.94; N, 4.05; Cl, 10 27X, calcd. for C’6H23NOg.HCl, C, 55.24; H. 7.04: N, 3.88; Cl, 10.40%. 

(+)-C~-5.7-Dihydroxy-2-methyl-8-[4-(3-hydroxy-l-methyl) piperidinyll-4H-1-benaopyran-4-one 7b. 
c-l-6 (8.0 g, 25.88 mmol) in ethyl acetate (400 ml) is refluxed vith sodium(7 g’ for 3 hours A 
saturated solution of sodium bicarbonate is added and the organic layer IS separated. The aqueous 
layer is extracted with ethyl acetate and the organic extracts are combined and concentrated to 
about 100 ml. Cone hydrochloric acid (10 ml’ is added and the reaction mixture is stirred for 
0 5 hour. Water (100 ml) is added to the reaction mixture and extracted with chloroform. The 
combined extracts is dried and concentrated. The residue (8 g) is heated vitb pyridinium hydro- 
chloride (80 g’ and quinoline (5 ml) at 180°C for 2 hours. The reaction mixture IS cooled and a 
saturated solution of sodium bicarbonate is added The pasty mass is thoroughly extracted with 
chloroform:methanol (4:‘) several times. The organic extracts are combined and the resrdue, 
obtained after evaporation of the solvents, is chromatographed on silica gel (20% MeOH in CHC13 + 
1% ammonia solution) to obtain ~+~-c~5-5.7-dihydroxy-2-methyl-8-I4-~3-hydrox~-l-methyl~piper~dinyl~- 
4H-I-bensopyran-4-one, m.p. 227-228’C, [crl$O = +42.5’ (MeOH). IR ~,,,a, : 3400, 1655. ‘610. ‘555 
cz-‘; ‘H-NMR (90 MHz, pyridine-d5’ : 6, 7 24 (s, IH, acidic), 6 68 (a, lH1, 6.06 (8. lH), 4 36 (bs, 
'HI, 3.55 (III, IH), 3.0 (m,3H), 2.24 (8, 3”). 2.17 (6, 3Hl. 2.0 (m, 2H1, I 55 (m. ?Hl. Analysis : 
Found : C, 59.56; H, 6.78; N 4.3X, calcd. for C’6H’gNOg.H20, C, 59.44; H. 6.5; N, 4.33% Hydro- 
chloride, m.p. 242-45", [a l&O - -25.37” (MeOH’. Analysis : Found, C, 53.88; H, b 19, N. 3.82; 
Cl, IO 4%, calcd. for C’6H’gNOg.HCl.H20. C, 53.4; H, 6 11; N, 3.89 and Cl, 9.87% 

t’lan0-2-Hydroxymethyl-1-methyl-3-~2,4,6-trimethoxy~phenylpyrrol~dine 8. Hethanesulfonyl chloride 
(6.63 g, 58 nrmol) in dry dichloromethane (20 ml) is added dropwise to a cooled (O’C) solution of 
the alcohol 4a (15.5 g, 55 mmol), triethylemine ('6 ml) and dry drchloromethane (170 ml) After 
three hours strrring a saturated solution of sodium carbonate is added and the reaction mixture 
1s extracted vith chloroform. The combined organic extract is dried, and concentrated. The 
residue (13 g) is used without further purification. 

The mesylate (1.2 g’ is heated with cesium acetate (0.5 g) in an appropriate solvent for 3 
hours. The reaction mixture is cooled to room temperature and stirred with 10% potassium hydroxide 
solution overnight. The reaction mixture is extracted vith ethyl acetate, dried and concentrated. 
The residue is purified further by flash chromatography on silica gel (10% methanol in chloroform) 
to give 0.83 g of 8, m.p 84-85"C, IR, vmax : 3450 cm-'; 'H-RMR (90 MHz, CDC13) . 6, 6.' (s, 2H), 
3 9 (m, IH), 3.8 (8, 3x3H), 3.55 (dd, 2H), 3.33 cm, IH), 2.8 (m, IH+lH), 2.5 (6, 3H’. 2.1 (m.2H); 
in C5D5N : 6, 6.3 (8, 2H), 4.12 (m, lH), 3.88 (t, 2Hl, 3.72 (8, 3H1, 3.68 (6, 2x3H1, 3.14 (m,IH), 
2.8 (m,2H), 2.56 (8, 3H), 2.08 (m, 2Hl. Analysis : Found, C. 62.16; H, 8.33; N, 4.301, calcd. for 
C’5H23N04.0 5H20, C, 62.07; H, 8.28; N, 4 83%. 
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