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50 ml of EtOH. The benzil employed (2 g) was added in small 
portions and the mixture wan refluxed for 50 min. Most of the 
EtOH was removed by distillation and H20 (100 ml) was added. 
The mixture stood overnight and was filtered, the filtrate was 
acidified with 10r< HC1, and the solid was filtered off, washed, 
and recrystallized (EtOH); yield 70-75', ' (Table I I ; . 

The methoxybenzil derivatives were prepared by condensing 
the respective aldehydes,8 and the product was then oxidized 
with OuSOj solution in pyridine on a boiling-water hath.9 
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A number of positional isomers of pyridoxine (1) 
have been prepared1 and a theory concerning the struc
ture-activity relationship for the vitamin B6 like coin-
pounds has been proposed.- The preparation and 
biological testing of 3,o-bishydi'oxyniethyl-(>-meth\i-2-
pyridone (2) are now described. 
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The known dibasic acid3 3 was converted to the di
ethyl ester 4 on treatment with ethanol and sulfuric acid 
in refluxing benzene. Reaction with POCI3 followed 
by sodium in benzyl alcohol yielded the corresponding 
benzyl ether dibenzyl ester. Reduction of the benzyl 
ether diacid 5, which was easier to handle than the di-
estcr, with lithium aluminum hydride afforded the 
ether diol which was hydrogenolyzed to give the re
quired pyridoxine isomer. 

Compound 2 exhibited no vitamin B6 like activity 
against Saccharomyces carlsbergensis in the range 5-500 
ng/ml which is consistent with the proposed structure-
activity theory.2 It showed a slight anti-B6 activity 
which did not merit further investigation on higher 
organisms. 
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221 (1961). 
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Experimental Section4 

3,5-Dicarboethoxy-6-methyl-2-pyridone i4). ti-.Meihyl---
pyildone 3,5-dicarboxylic acid (19.7 g, 0.1 mole) was refluxed wit h 
ai)soIute EtOH (300 ml), PhH (300 ml), and concentrated IhSO; 
t.")..") ml) below a Soxhlet containing 40 g of Molecular Sieves, 
Onion Carbide 4A, for 7 days,5 Reduction to half-volume by 
evaporation under ieduced i)ressure and cooling gave the diester 
as white needles: reerystallized from EtOH, nip 196-19S0: 
17 g (6S f , ) : ir iKCli iVm-') 1070. 1703, 1725: unit '01)01:;) 
(ppm) 1.24 (s 1 ',, 5.02 i<] 4), 7.2 's 3 i, S.05 (tr 6). Amd. C I I , , - -
XO,) C, II, X. 

2-Chloro-3,5-dicarboethoxy-6-methyIpyridine. 3.5-1 lirarb ,-
elhoxy-0-methyl-2-pyridone (15 g, 0.050 mole) and FOCI:, (75 
nil) were refluxed together for 3.5 hr under anhydrous conditions. 
The cooled solution, in 5-ml portions, was cautiously added to 
ice water with shaking. The buff precipitate (15.3 g) was filtered 
and dried in a vacuum desiccator, fit her extraction of the lilt rale 
afforded furl her material 0.14 g r Crystallization from KtOII-
IIaO gave white needles: mp 53.5-54.5°; 14 g iS.V, i; ir iKCli 
(cni - 1) 1730: nnir (CD013) (ppm) 1.5 << l't, 5.05 ;q 4 : 7.2 is 3 i. 
•s.l) Hr (ii. Anal. ( C . H M C I X O J ) C, H, CI, X. 

2-Benzoxy-6-methylpyridine-3,5-dicarboxylic Acid (5). --To 
Na M.O g, 0.0605 g-atom) dissolved in benzyl alcohol (200 ml) 
was added 2-chloro-3,5-dioarboeihoxy-0-meihyIpyridine i 11.5 g. 
(1.0425 mole i and the mixture Mined at about ls= for 17 hr. 
AcOH (4.2 ml. n.07 niole'i was added dropwise to the siirivd solu
tion and the bulk of the solvent was removed under reduced 
pressure. The residue was dissolved in absolute KtOII (75 nil), 
111'', aqueous N'aOM (75 ml) was added, and the whole was 
refluxed for 3 hr. bvaporal ion to half-volume under reduced 
pressure and cautious acidification of the residual liquor with 
dilute HOI gave a white precipitate, 0.11S g (74'',,'!. Crystalliza
tion from EtOH- HjO gave the analytical sample: softens lMi-
1SS°, decomposes 20(1°. ir (KOI) ' ( a i r 1 : 1095. 1721). Anal. 
.C.-.IIriXO,) c , II, X. 

2-Benzoxy-3 5-bis( hydroxymethyl)-6-methylpyridine. A sola-
tion of crude benzyl ether diacid (9 g, 0.0314 mole) in dry Till'" 
i 500 ml) was refluxed for 3 hr below a Soxhlet containing Li All I, 
1 2.5 g, O.tltiO mole). The mixture was cooled and stirred, and 
7' , aqueous X'aOll (7.5 ml) was added dropwise. Filtration of 
i he gray precipitate and evaporation of t he filtrate under reduce,I 
pressure gave crude benzyl ether diol. Crystallization from 
petroleum ether ibp 40-00°; gave white needles: mp S0.5-N7': 
3.14 g OSS' , ! fust crop: ir (KOI) (cm "• 1 1200, 1000: nnir i( 'I)Cl,i 
1 ppm I 4.0 (s 2i. 5.4s ; s 2) 5.51 ;s 2i 7.15 (broad 2i. Anal. 
(C„1I17X03; C, II, X. 

3,5-BishydroxymethyI-6-methyI-2-pyridone (2).~ T h e benzyl 
ether diol (5.4 g, 0.021 mole) in absolute KtOII (10(1 ml) was 
shaken with 5' , Pd•-(' ( 250 mg) under l b at the ambient tempera
ture and pressure, resulting in an uptake of 505 ml of l b (equiva
lent to 2II/molei. Removal of the catalyst and evaporation of 
the liquor gave the pyridone in quantitative yield. Crystalliza
tion from EtOH gave fine white needles: mp 1S1-1S].5°: ir 
(KOI) : c u r ; i 1650: mur t'D-.O) ippni) 2.2 is It, 5.4 is 4 1. 7.5 
is 3). Anal. (CJI„XO : l i C, If, X. 

The diacetate was prepared in AcOIl: mp 140 14-S-" iCI l , , ) : 
ir (KC1) [cm-1 ', 1240. 1650. 1725. Anal. ( C I T - X O , ) C, II. X. 
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active indole derivatives, some 3-ammomethyl-o-hy-
droxybenzo[b]thiophenes (I) were prepared and evalu
ated pharmacologically. Since 5-hydroxylation of bio-

xx~x 
la, Z = NH, 

lb, Z = N ' ' \ 

logically active indole derivatives imparts increased ac
tivity,2 and 5-hydroxygramine produces strong uterine 
contractions,8 the pharmacodynamic properties of these 
derivatives might be of interest. 

Gramine possesses convulsant, parasympathomi
metic,4 antiepinephrme,3 oxytocic,6 serotonin-mimetic, 
and antiserotonin properties.2'3,7 The sulfur isosteres 
of gramine and related derivatives have been prepared 
and found to exhibit the variety and nonselectivity in 
pharmacological properties characteristic of the cor
responding indole compounds.8 Iddon has prepared 
some 5-substituted sulfur analogs of gramine and re
lated tertiary amines and found them to be orally active 
and to exhibit strong in vivo antiserotonin activity, 
in contrast to gramines which are often extremely 
active in vitro but only weakly active in vivo.9 Some 
5-hydroxy- and o-amino-2-aminomethylbenzo [b ]thio-
phenes have been synthesized and the latter have been 
shown to be weakly antagonistic toward serotonin, 
histamine, and acetylcholine.1" A patent has claimed 
3-(l,2,3,4-tetrahydroisoquinolinomethyl)- and 3-(iso-
mdolinomethyl)benzo[6]thiophene to have useful hypo
tensive properties.11 

Compound la was prepared via a Gabriel reaction 
involving 3-bromomethyl-o-benzoyloxybenzo [b ]thio-
phene12 (II) and potassium phthalimide in dimethyl-
formamide, followed by hydrolysis of the substituted 
phthalimide intermediate according to the method of 
Ing and Manske.13 Compound lb was synthesized by 
treating II with piperidine in benzene solution at room 
temperature, followed by basic hydrolysis.14 

Pharmacology.—Compounds la and lb were tested 
as both substrates and inhibitors of monoamine oxidase 
and as substrates for bovine plasma amine oxidase.18 
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TABLE I 

PHARMACOLOGICAL SCREENING RESULTS 

* Substrate act. • (/c inhib act. 
Compd MAO PAO of MAO 

la None" None" 64 (1 X 10"3 .1/) 
lb . . . . . . 92 (1 X 10~3 J / ) 

12 (1 X 1 0 - U / ) 
Pargyline-HCl . . . . . . 100 (1 X 10"3 M) 

100 (1 X l O - M / ) 

°From 1 X 10~3 to 2 X 10~4 M. 

The results of this evaluation are summarized in Table 
I. The lack of substrate activity in la is surprising in 
view of Zeller's finding16 that weta-substituted benzyl-
amines are better MAO substrates than either the ortho-, 
para-, or unsubstituted benzylamines. 

The CNS effect of la was studied by amplitude anal
ysis of the cortical electroencephalogram of male albino 
rabbits.17 No detectable stimulant or depressant 
effects were observed within the dose range 0.2-2.0 
mg/kg, indicating pharmacological inactivity as com
pared to 3-/3-aminoethyl-5-hydroxybenzo[6]thiopheiie 
in this test.12'18 

Experimental Section19 

3-(N-Phthalimidomethyl)-5-benzoyloxybenzo [ft] thiophene.— 
3-Bromomethyl-5-benzoyloxybenzo [6] thiophene12 (2.0 g, 5.76 
mmoles) and potassium phthalimide (1.07 g, 5.76 mmoles) were 
dissolved in 15 ml of DMF. The resulting solution was heated 
to reflux (153°) tor 3 hr, cooled to room temperature, and poured 
into 200 ml of water. The tan solid which separated was col
lected and air dried. Recrystallization from EtOAc and de-
colorization with Norit gave 1.84 g (71%) of white needles, mp 
205-206.5°. Anal (C24H16N04S) X. 

3-AminomethyI-5-hydroxybenzo[ft]thiophene Hydrochloride 
(la).—3(N-Phthalimidomethyl)-5-benzoyloxybenzo[6j thiophene 
(4.2 g, 0.010 mmole) was dissolved in MeOH and treated with 
1.3 ml of N2H4 (95 + % ) . The resulting solution was heated to 
reflux and maintained for 3 hr, whereupon a white precipitate 
separated. The reaction mixture was cooled to room temperature, 
H20 (30 ml) was added, and MeOH was removed under reduced 
pressure. HC1 (12 ml) was added and the mixture was heated 
to reflux for 1 hr, and cooled to 0° prior to filtration to remove 
phthalhydrazide. The acidic yellow filtrate was made alkaline 
with 15% NaOH solution and heated 1 hr to ensure hydrolysis 
of the benzoyloxy group. The alkaline solution was saturated 
with C0 2 (pH 8.3) and continuously extracted with ether for 
1 week. During the ether extraction the product precipitated 
from solution. A trace of MeOH was added to the ether extract 
to complete solution, prior to treatment with dry HC1. The 
crude product was isolated by evaporation of the ether solution. 
Recrystallization of the crude product from MeOH-EtOAc and 
decolorization with Norit gave 1.3 g (.59%) of long white needles: 
mp 231-232°; v™[ 2.98 (phenolic OH), 3.23-3.45 (NH3+), and 
strong absorptions at 6.24, 6.70, and 6.94 it: uv spectrum, 
x S E t 0 H [mM (01 235 (15,950), 262 (6500), 270 (5930), 312 
(3450), and 317 (3340); uv spectrum with 1 drop of 10% NaOH, 
X S El0H [mM («)] 250 (22,400) and 334 (5040). Anal. (C,Hi„-
C1NOS) C, H, N. 

3-Piperidonomethyl-5-hydroxybenzo [6] thiophene Hydrochlo
ride (lb).—A solution of 3-bromomethyl-5-benzo\ioxybenzo[6]-

(16) E. A. Zeller, Ann. N. Y. Acad. Sci., 107, 809 (1963). 
(17) L. Goldstein and R. A. Beck, Intern. Rev. Neurobiol., 8, 265 (1965). 
(18) R. A. Beck, personal communication, New Jersey Neuro-Psychiatric 

Institute, 1967. 
(19) Melting points were taken on a Mel-Temp capillary melting point 

apparatus and are corrected. The microanalyses were performed by Mid
west Microlabs, Inc., Indianapolis, Ind. Where analyses were indicated only 
by symbols of the elements, analytical results obtained for those elements 
were within ±0 .4% of the theoretical values. Ir spectra weie determined 
with a Perkin-Elmer Model 137 Infracord and uv spectra with a Bausch and 
Lomb Spectronic 505. 
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thiophene < 1.(1 g, 'J.NS nimoles) in 2(1 ml of dry (.',;IIn was treated 
with piperidine (0.2!) ml, 2.88 mmoles) and allowed 1o stir at 
room tempefuture for 2 weeks. CJTr, was removed under reduced 
pressure, yielding it yellow solid which was dissolved in IM) 
( Id ml I. treated with excess 1D<7 NaOIT. and gently warmed for 
1 hr. The reaction mixture was then poured into }].A) i'100 nil'; 
and the pll was adjusted to 7 with dilute 1101. The aqueous 
solution was extracted with four 50-ml portions of ether, and the 
combined ether extracts were dried (XaL.S<>.,) and treatetl with 
dry HOI. producing an oil. The oil solidified readily tinder 
vacuum, and was reerystallized from KlOH-OIICh to yield 
It.-tS g :•> ' ,• of thick white crystals: nip 2.72-2.>:>..>° dec: 
v'^'i ;;.in . Il-bnnded phenolic Oil). 3.7-3.0 i l l X ^ u . :inil (i.2:i 
M 'O - 0 aromatic). Anal. 'O, jr,.OiXOS" ('. II. X. 
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Adamantoy l Esters of Pyridoxol1 
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I'cccircil Scplfiiihri- .;. I'.iH" 

(ierzon and his coworkers1''""''' 1 i;t\e shown that in
troduction of the adamantane group imparts interest
ing biological properties to representative compounds 
of various classes. Similarly. Zakrzewski. ct al.f' found 
I hat X-adamantyl-/./-aniinobenzaniide was an inhibitor 
of Exrhcrirliia ciili. Hydrophobic binding of the 
adamaniane moiety to the receptor site has been in
voked as a probable explanation for the biological ac
tivity of the various adamantane derivatives.0 

In order to investigate the chemical and biological 
usefulness 0f the adamantoyl group in vitamin B(i 

chemistry and pharmacology, we prepared some 
adamantoates of pyridoxol (Scheme I). Of particular 
interest to us is their potential utility in probing for 
hydrophobic regions within the receptor sites tit "which 
pyridoxol analogs bind. The possibility of the exis
tence" of such regions suggested itself in the course of our 
previous studies.-

Methods for the selective introduction of the adaman
toyl group into the cO and a4 positions of pyridoxol are 
indicated in Scheme I and utilize the two isomeric 
isopropylidene derivatives7-* of pyridoxol as starting 

]i I 'yridoviiie ( ' liemisl ry. X V I I . Previous papers in ibis series: H. 
Ahrons and W. K o r v t n y k . ./. Heterocyc. Che in., in press , par t X V I of the 
series; W. K o r v t n y k ami IS. Paul , ./. Or,,. Cl.rm.. 32, 371)1 fl 'J67), pa r t X V 
of t lie scries: an<i ret 2. 

iT, \\ . K u r y t n y k . I',. Paul . A. Hlod, , and ('. A. Nicho!, J. Mt,i. Cl.em.. 
10, o l o i 11)1171. 

CM K. Oerzon and ]). Kan, Co'.)., 10, 18ti i lHli7.'. 
( O .It. T. P a p a l a . t i . .1. K r a a y and K. Gerzon. >!,,.}.. 8, 580 (11)6.">;. 
o")i K. O e i / o n , E . 1". Krumka lns , R. L. t i r indle . F. .1. Marsha l l , and M. 

Roo l . ,/,,-,!.. 6, 7«0 i lfltilti. 
(fii S. V. Zakrzewski . A. lilocli. and ('. A. XichoL Abs t rac t s , l o t t l i 

Na t iona l Mee t inu of the Atnericati Chemical Society, Sept l t l67. Oldcaoo. 
II1. 

7) W. K o r y i n y k and W. Wiedeman . ./. Cham. S e c , 25H1 ;!<Jt)2o 
oS) \V. K o r y i n y k , ./. Or,j. Chem., 27, H7'J4 i l<l(12i. 

tnateriiils. Adamantoyiai ion by adamantoyl chloride 
had to be carried out under more vigorous conditions 
than the similar reactions with other aey! chlorides.7" 
indicating steric hindrance. Nevertheless. li-O-ada-
mantoy!-a4.u : '-isopropylidcnopyridoxol (IV; was found 
to rearrange to give the a4-()-ester V: in this respect, 
adamantoyl doe- not appear to differ from other acyl 
groups, although it i.- conceivable1 that the bulk of the 
adamantoyl group could interfere with the formation 
of tht1 orthoacid intermediate during the rearrange
ment." The structures of the resulting esters have 
been conlirmed by nnir. ir. and uv spectroscopy. The 
free phenolic hydroxy] in «4-( >-adamantoylpvridoxol is 
indicated by a positive (iibbs test and by characteris
tic shifts in the uv spectra in acidic and basic solutions." 

Preliminary evaluation of the a4- and a : '-adaman-
toates (III and V) with Savcharuinijcc* ciii'lsbci'ocrisis 
(ATCO 90S0) indicates that they tire comparatively 
weak growth inhibitors, producing approximately half-
maximal growth at 10~4 .l/. , l : 

Experimental Section 

Where analyses are indicate:! only by symbols of elements, 
analytical results obtained for those elements were within 0.3' < 
of the theoretical values. 

a4,3-0-lsopropylidene-a3-0-adamantoylpyridoxol (Hi. To a 
stirred solution of av^-O-isopropylidenepyridoxol" t'l, I )..">( I g) in 
o ml of anhydrous pyridine, adamantoyl chloride (1.(1 g) in 3-4 
ml of pyridine was added. Stirring was continued for 24 hr and 
then the mixture was refluxed for 0.5 hr. (The react ion was only 
partially complete after 4 hr.) Water (few drops) was introduced, 
the mixture was stirred for 1 hr, poured into ice water (.">!) ml), 
let stand overnight, and extracted with ether. The ether extract 
was washed (XajCOa, H/V) and dried (CaS04). Evaporation of 
the ether solution in vacuo left an oil, from which 0.81 g (83̂ 7 ) "' 
the crude hydrochloride imp 140-160°) was obtained by the 
addition of anhydrous ethereal 1101. Recrystallizatiou from 
CtRVether raised the melting point to 173-174..")°. Anal. 
(C.,J-13„C1N04)0, II, X. 

«5-0-Adamantoylpyridoxol Hydrochloride (III).—a4,3-t )-Lso-
propylidene-cyM 1-adamantoylpyridoxol (II, 0.177 g) was re-

9) \V. K o r v t n y k and IS. Paul , Tetr-ibeiirm, Lette 
10) Dr. A. Bdoch. personal communica t ion . 


