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A0l of EtOH. The benzil employed (2 g) was added in small
portions and the mixture was refluxed for 50 min.  Most of the
[XtOH was removed by distillation and HaO (100 ml) was added.
The mixture stood overnight and was filtered, the filtrate was
acidified with 100 HCI, and the solid was filtered nff, washed,
and reerystallized (EtOH): yield 70-75% (Table IT).

The methoxybenzil derivatives were prepared by condensing
the respective aldehydes and the product was then nxidized
with CuR0y solution in pyridine nm a boiling-water hath.®
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Syvnthesis of 3,5-Bishydroxymethyl-6-methyl-
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A numiber of positional isomers of pyridoxine (1)
have been prepared! and a theory concerning the struc-
ture-activity relationship for the vitamin B like com-
pounds has been proposed.? The preparation and
biological testing of 3,5-bishydroxymethyl-6-methyt-2-
pyridone (2) ave now described,
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The known dibasic acid? 3 was converted to the di-
ethyl ester 4 on treatment with ethanol and sulfuric acid
in refluxing benzene. Reaction with POCI followed
by sodium in benzyl aleohol vielded the corresponding
benzyl ether dibenzyl ester.  Reduetion of the benzyl
cther diacid 5, which was easier to handle than the di-
exter, with lithtum alwuinum hydride afforded the
ether diol which was hydrogenolyzed to give the re-
quired pyridoxine isorer.

Compound 2 exhibited no vitamin Bg like activity
against Saccharomyces carlsbergensis in the range 5-500
ng/ml which is consistent with the proposed structure--
activity theory.* It showed a slight anti-Be activity
which did not merit further investigation on higher
organisins.

hyvdroxpyridine
tautomer

N T
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Experimental Section*

3,5-Dicarboethoxy-6-methyl-2-pyvridone 45, t-Methyvl-2-
pyridone 3,5-dicarboxylic acid (19.7 g, 0.1 mnle) was rethnxe ] witl
absolute EtOH (300 ml), PhH (300 ml), and eomeenraned 150,
(3.5 ml) below o Soxhlet containing 40 g of Maleenlar Sieves,
Union Carbide 44, D 7 day=®  Rednction tn half-valimme hy
evaporation nnder redneed pressimve and enoling gave the diester
as white needles:  reeryxtullized from PO, mp Iog-1IN®:
PO g (68 e YECD fem ) 16700 1703, 1725 i o« CDICLy
|"1»1)1n') 1.24 i< 1o, o0 G, T2 005N e i aad, [0 e
NO.) ¢, I, N,

2-Chloroe-3,5-dicarboethoxy-6-methylpyridine - -1, 53-Dicarh
ethoxy-ti-methyl-2-pyridime (15 ¢, D.059 male) and POCL 75
) were reflnxed together for 3.5 hr nnder anhydrmns condithns,
The aomlel solutinn, in A-ml portions, wus cantionsly added o
iee water with shaking.,  The buff precipitate (153 ¢) was filtered
and dried moa vaenimm desieeatnr, Frher extractinn of the fittrate
affnrded fiurrher naterial 1114 g0 Creystallizoim (oo 11011
HLO gave white needles: mp 73.0-34.5%0 14 g i85, 5 ir i KCT
yem TS0 e iCDICL tppm) EO i To5.60 (g 4 T2 s 0y
Nt e cueds (G CINO C, T CL N

2-Benzoxy-6-methylpyridine-3,5-dicarboxylic Acid ;5. T
Nu LG g 00695 g-atom ) dissalved in benzyl alealiol 5200 mls
wis added 2-chlorn-d,a-dirarboethoxy-S-methylpyridine 11,5 g,
10425 nled and the mixtiree <tiered ot alvmt IS° for 17 D,
AcOT] (4.2 ml 007 mnled wees added dvpwise ta the <tirred solie
tion aml e Tk of the <olvent was remnved nnder redneed
pressire. The re<idine was lissolved in absolute FtO1D 075 ity
0 agnems NaOIL (75 mlt wos added, and the wlnle was
refluxed for 3 hree o Evaporation v half-volmune ander vedimeed
pressire and eanrinmis aeidifiention ot the residnal liguor wirh
dilive HCL gnve o white precipitate, W Os g 174000 Crystalliza-
tinn Teom FALOTT- 110 gave the analytieal sample: <ofiens (8-

ESSE decnmpnzes 200° b CRCL Zem ' 1605, 17200 L,
POl NOLy C) 1L N
2-Benzoxy-3,5-bis( hydroxymethyl )-6-methylpyridine.— -A <li-

tion of rrude henzyl ether diacd (9 g, 0.0314 mpled v dry T
A mbi was retlnxed for 3 hr beliw a Soxhlet containing LiAllL
P20 g D6H moler. The mixture was enoled and stinved, aind
o aguenmts NaOI {70 mly was added dmpwise. Filtration of
the gray precipitate and evaporation nf the filtrate nnder rohn-et
pressine gave emide benzyl ether dinl. Cry=tallization from
petrntennt cther ¢hp 40-60°) gave whire needlex: mp NU.5--R77:
S g G8C o fust empr e dIKC Cem 75y F200, To0D: e CDHCL S
rppiy 4t s 20 54N 1 21 301 ix 2y TS hroad 210 el
(e NGOy GO N

3,5-Bishydroxymethyl-6-methyl-2-pyridone 2. - The henyl
cther dinl (7.4 g 0,021 maole! in absolute EtOTL (100 ml) wux
shaken with 3050 PO 250 mg) under Ty at the ambient rempera-
nire and presore, resuliing in ca uptake of 505 mlof Il {eqiiva-
fent oo 21 /maoles. Removal of the cataly=t and evapimation ol
the liggnor gave the pyridone in gnantitative vield.  Cry=ialliza-
tion from EtOIL gave fine white needles: mp INI-ISE3%:
yRCL tem 5 16500 nre 11000 sppm) 2.2 0= 10, S is 4 T
oy el (CUI,NO G, 1N

The diacetate was prepared in AcOll: mp HHo- 487 0 Culha
o KCD) vy 1240, 1050, 1725, pal. (CuHNO CL TN,
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3-Aminomethyl-5-hydroxybenzo[b]thiophenes!
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In our continuig study of the synthesis and phar-
macologieal properties of sulfur analogs of biologically

i1y Contrinating No. 1516. DBenzo[b]thiopliene Derivatives, XL TFarc
N: I Campaizne and 1. Bosin, J. Med., Chem., 10, 945 (1067).



January 1968

active ndole derivatives, some 3-aminomethyl-5-hy-
droxybenzo[b]thiophenes (I) were prepared and evalu-
ated pharmacologically. Since 5-hydroxylation of bio-

HO. : .CH,ZHCl
|
S

la,Z=NH,

Ib,Z=N >

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

Gramine possesses convulsant, parasympathomi-
metie,* antiepinephrine,® oxytocic,® serotonin-mimetic,
and antiserotonin properties.2®” 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.® Iddon has prepared
some d-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 ziv0.® Some
5-hydroxy- and 5-amino-2-aminomethylbenzo [b]thio-~
pheries have been synthesized and the latter have been
shown to be weakly antagonistic toward serotonin,
histamine, and acetylcholine.' A pateut has claimed
3-(1,2,3,4-tetrahydroisoquinolinomethyl)- and 3-(iso-
indolinomethyl)benzo[b]thiophene to have useful hypo-
tensive properties.!!

Compound Ia was prepared via a Gabriel reaction
mvolving  3-bromomethyl-5-benzoyloxybenzo[b]thio-
pheune!? (IT) and potassium phthalimide in dimethyl-
formamide, followed by hydrolysis of the substituted
phthalimide intermediate according to the method of
Ing and Manske.'* Compound Ib was synthesized by
treating IT with piperidine in benzene solution at room
temperature, followed by basic hydrolysis.!*

Pharmacology.—Compounds Ia and Ib were tested
as both substrates and inhibitors of monoamine oxidase
and as substrates for bovine plasma amine oxidase.!
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TasLE I
PHARMACOLOGICAL SCREENING RESULTS

———=~Substrate act,———— 7% inhib aet.

Compd MAO PAO of AMAO
Ia None¢ None¢ 64 (1 X 1073 13/)
Ib 9. X 10~% A7)
X 10=4 )
X 103 3f)
X 10~ A1)

Pargvline- HCI

eFrom 1 X 107%to 2 X 107¢ ..

The results of this evaluation are summarized in Table
I. The lack of substrate activity in Ia is surprising in
view of Zeller’s finding!® that meta-substituted beuzyl-
amines are better MTAO substrates than either the ortho-,
para-, or unsubstituted benzylamines.

The CNS effect of Ia was studied by amplitude anal-
ysis of the cortical electroencephalogram of male albino
rabbits.” 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-B-aminoethyl-5-hydroxybenzol[bjthiophene
n this test, 1218

Experimental Section'®

3-(N-Phthalimidomethyl)-5-benzoyloxybenzo[h]thiophene.—
3-Bromomethyl-3-benzoyloxybenzo{b]thiophene? (2.0 g, 5.76
mmoles) and potassium phthalimide (1.07 g, 5.76 mmoles) were
dissolved in 15 ml of DMF. The resulting soliition was heated
to reflux (153°) for 3 hr, cooled to room temperatire, and poured
into 200 ml of water. The tan solid which separated was col-
lected and air dried. Recrystallization from EtOAe¢ and de-
colorization with Norit gave 1.84 g (777 of white needles, mp
205-206.5°. Anal. (CyHi:NOsS) N.

3-Aminomethyl-5-hydroxybenzo{b|thiophene Hydrochloride
(Ia)—3(N-Phthalimidomethyl)- 5-benzoyloxybenzn[bjthiopheue
(4.2 g, 0.010 mmole) was dissolved in MeOH and treated with
1.3 ml of N.H, (9549). 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,
H,0 (30 ml) was added. and MeOH was removed under reduced
pressure, HCI (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 159, NaOH solution and heated 1 hr to ensure hvdrolysis
of the beuzoyloxy group. The alkaline solution was saturated
with CO; (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 HCIL 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 (599) of long white needles:
mp 231-232°; vho 2.98 (phenolic OH), 3.23-3.45 (NH;*), and
strong absorptions at 6.24, 6.70, and 6.94 u; uv spectrum,
A EOR Imp (e)] 235 (15,950), 262 (6500), 270 (5930), 312
(3450), and 317 (3340)); uv speetrum with 1 drop of 10¢; NaOH,
ASZEOR [my ()] 250 (22,400) and 334 (5040). Anal. (CoH,
CINOS) C, H, N.

3-Piperidonomethyl-5-hydroxybenzo|b]thiophene Hydrochlo-
ride (Ib).—A solution of 3-bromomethyl-5-benzoyloxybenzo{b]-
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Hhipheneo T g 2,88 mimoles) in 20 ml of dey Cylly was treated
with piperidine 710,20 ml, 2.88 mmoles) and allowed t <tir a1
am temperntare for 2 weeks,  CuHji was renvived nnder redneed
pressare, vielding o yellow solid which was~ dissulved in 11D
CIo b, treated with excess 1007 NaOH, and gently warmed for
I L The venetiom mixture was then ponred intn TLa) (1o il
and the pll was adjusied to 7 with dilme HCL S The agnenns
sl was extraeted with four J0-ml portien= of ether, and the
combined ether extracts were dried (Naw=U,0 sanl treated wilh
ey HCL peodueing an il The il solidified readily nder
vaewinl and was reprystallized  from FEGOH-CHCL 0 vield
1)4\‘ - s of thick white ervstals: mp 23222545 dec:
. s d-hended phenalic OL1), 37000 ‘H\' “ooamd 628
( SChanmacie . vl iCRITLOINOS CO L N
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Gerzon and his coworkers" have =hown that in-
troduction of the adaniantane group imparts interest-
ing biological propertiex to representative compouwnds
ol various classes. Sunilarly, Zakvzewski. ¢f af b found
that N-adanrutyl-p-aminobenzamide was an inhibitor
ol Iscloriclda cald. Hydrophobie binding  of  the
aulamantane motety to the receptor site has been in-
voked ax u probable explanation for the biological ac-
tHvity ol the vavions adamantane derivatives.®

I order to mvestigate the chemiecal and biologieal
isefuhiess of the adamantoyl gronp i vitamin I3
chemiztry and  pharmacology.  we  prepared  sonie
adanantontes of pyvidoxol (Scheme I).  Of particular
ntevest to us i their potential utility in probing for
hydrophobic regions within the receptor sites at which
pyridoxol analogs bind,  The possibility of the exis-
tence of =uch regions suggested it=elf in the course of our
previows <tudies.?

Methods for the =elective muodn(non of the adaman-
toy] group into the o and «* positions of pyridoxol are
indicated i Scheme I and uatilize the two isomeric
izopropylidene dertvatives™ of pyridoxol as starvting

il Peridoxine Cliemnistry. NVIL Proevins papers in Lhis series:  H.
Alrus gl W Rorvenyk, J. Heteroeye, Chelli, in press. part NXVI of 1le
seriesy WL Iagyioyk and D Vanl, J. Ory. Chela., 32, 3701 {10471, parn XV
of yhe wppins: and ref 2.
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materials.  Admmantovidion by adanmentoyl chloride
had 1o be carried onr under more vigoraus conditions
than the similar reactions with other aeyv! chiorides.”
Indieating steite hindravce.  Nevertheless, 3-O-ada-
mantoyt-et .o ~izopropylidenepyridoxal {(IV; was fonud
fo rearrange to wive e ab-O-ester Viooin this respect.,
adarantoy! does nat appear to ditfer mrom ather aeyl
uroup=, aitliongil i+ i~ conceivable that the balk of the
adamantovt givap could Tuterfere with the formation

the orthoneld inmtermediste during the rerrange-
ment.*  The =stoetares of the resalting esters have
heen conlirmed by nmo v, and uv spectro=copy. The
[ree phenolie hydroxyl in et~ '—:ul-llllullto\'l])\'1'i<hm»\ ix
mdicated by a posttive Gibbs test and by characteris-
tie shiftz 1 the uv speetva i acidie and hasie solutions.

Preliminary evaluation of the o'- and o*-ndaman-
toates (ILL wnd Vi with Sacchaconiyees caclshecgensis
(ATCC 0ON0) indicates that they are corp saritively
weak growth inhibitors, producing approximately hali-
naximal growth ot 104 1.

Experimental Section

Where analyses wre indicated nnly by svmbols of elenients,
analytical result= obtained for thase elements were within 0.3
uf the theoretieal values,

a,3-O-Isopropylidene-«'-O-adamantoylpyridoxel (1l ).--1 «
stirred =olition of «*3-O-izopropylidenepyridoxol’ (T, .30 g) in
5 ml of anhydrous pyridine, adamantoyl chloride (1.0 g) in 34
wl of pyridine was added.  =tirring was continied for 24 Ll
then the mixture was refluxed for 0.5 hr.  (The reaction waxanly
partially complete after4 hr.y Water ifew drops) was introduced,
the mixture wax stirved for 1 hr, poured irdo ice wuter (50 mly,
let stand overnight, and extracted with ether. The ether exiract
was washed (Na.CO,, H.O} and dried (CaSOy). Evaporation of
the ether sohition in racio left an oil; from which 0.81 g (837) of
the crude hydrochloride Yinp 140-160°) was obtained by the
addirion of anhydpnix ethereal HCL  Recerystallization from
CsHy—ether raised the ielting pnint to 173-174.5°.  Anal.
1CuH,,CINOY) ¢, 1, N,

«?-O-Adamantoylpyridoxol Hydrochloride (III).—a*3-1)-Is0-
propylidene-of-O-adamantoyipyridoxol (II, 0.177 g) was re-

10y WL Wprytuvk and 15 Paal, Teteatedve Letlers, 777 (108G},
710) Dr. AL Bloeli, personal comoronicacian.



