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thinphene 1 1.0 g, 288 mmaoles) in 200 ml of dry Codly was treated

with piperidine (0.29 ml, 2.8% moles) und allowed to stir
roon tetpernture for 2 weeks,  CiHy wax rennverl under reduced
pressure, vielding a yellow solid which was dissnlved in 1101
(HEmly rveated with exeess 1007 NaOI1T, and gently wanmed for
1 hir. The vem-tion mixture swas then panred intn 11,0 (100 l:
and the pll was adjusied to 7 with dilue HCL S The agnenus
saluion was extraeted with fane A0-ml portions of ether, and the
cambined ether extrnets were dried (Na.=O,; and treated wih
ey HCL produeing s oil The oil salidified readily nder
vaemin, aml was rerrystallized Qo KO=CHCY 0 viehd
AN @ 0N ot thiek white ervstals: mp 2352-235.5° dec:
510 1 =handed 1)11911 lic Ol 5.7-58 1IN 70 aml 6.2
SCoamacic . daal, tCLITLCINOS CUO L, N
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Cierzon and his coworkers"=" have shown that in-
troduetion ol the adamantane gronp imparts interest-
ing bhiological properties to representative compounds
of varions ¢lasses.  Stnilarly, Zakrzewski. ef af..% found
that .\'-zl(l:lm:l11t_\'l-/;-(,11111110b(-11Z:11111(1(' was an inhibitor
ol Fscheriehia colic Hydrophobie binding of  the
adamantanc molety 1o the receptor site has been in-
voked as o probable explanation for the biological ae-
tivity ol the various adamantane derivatives.®

In order to mvestigate the chemical and biologicul
usclulne=s ol the adamantoyvl group in vitanin B
chemistry and  pharmacology.  we  prepared  =owme
adamantontes of pyridoxol (Scheme ). Of particular
interest to us is their potential utility n probing for
hivdropliobic regions within the receptor =ites at which
p_\ndo,\ol analogs bind,  The possibility of the exix-
tence of such regions suggested it=elf in the course of our
previons studies.?

Methotls for the \CIGCU\ elmlodu(tlon of the adaman-
tov] group into the o and «* positions of pyridoxol arc
indicated in Seheme I and utilize the t\\'o 1someric
izopropyvlidenc derivatives’ of pyridoxol as starting

1 Irveblosibe Chenllsiey. NVIL I'rovious papels in thls serles:  HL
\\]l(ll\ bl W. Rorvenyk, J. Heterocye, Chepl., In press. part XVI of tle
W, Koryudyk and I ', . Oy Cheme, 832, 3791 (19673, part XV
of ahe series: aml ref 2

P20 W, Kervnivk, 13 T'ablo 3 Bloeli, atd ©,
. P

L KL Gerzon el DL Kan, i, 10, 189 (1967

b 130T, Rapalil, R Krady, and K. Gerzon, shni,

L Geryon, I 1L Keelbhkalns, R, L. Brindle, |
Roor. i, 6, 760 1 1)1,

LGy R, 1. Zakezewskl, AL Bloch, ainb €0 N Nicelwl, Ablstracts, 134t
Natioual Aeetine ol tlie Sberlean Chemleal Society, Rept 1967, Clhicagn.
1.

(T WL Keryiyk and W Wieldelnan, J. Chew. Soe,, 2541 110625,

i W Iavinyk, SOy, Chene,, 27, 372401062

AL Nicllot, Jo Mead, Chenr.,

8, K80 11965;.
1. Marshail, aml M.
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material=.  Admnantoviation by adamantov] chloride
had to be carried ot under more vigoroas conditions
than the stmili reactions with other vey! chiorides.™
indicating ~tevic lindrance.  Nevertheless. 3-O-nda-
niantoy!-ef o-zopropy idenepyridoxol {1V was fonnd
to rearrange to give the af-O-cster Vooin this respeet
adanantoy! does nat appear te ditfer rom other aevl
groups, aitliough i i~ conceivable that the balk of the
adamantoyl group could isterfere with the Yormmtion
of the orthoneid intermedinte during the revnge-
ment. The strnetures of the resalting esters have
been contirmed by nmr, v, and nv <pectroscopy,  The
ree phenolie hyvdroxyl in a*-O-adimantovlpyridosol is
indicated by s positive Gibbs tex¢ and by characteris-
tie =hifts 10 the uv speetra in aeidie and basie solutions,

Prelimieey evaluation ol the a'- and e*-ndiaman-
tontes (FLI wond Ny with Saccharontyees carlsbergensis
(ATCC 9080 iudicates that they are comparatively
weak growth inlubitors. produecing approximately hal-
nraxnnal growtl at 10-* 1/,

Experimental Section

Where analysex vre indiciied anly by svmbnls of elements,
analytieal resnlt~ obtained for thoxe clements were within (47,
nt the theoretical valnes,

«*,3-0-Isopropylidene-«*-O-adamantoylpyridoxol (II).--1n n
stirred =olition of «f,3-O-1xapropylidenepyridoxals (I, 0.401 g) in
A ml of anhydrous pyridine, adamantoyl chloride (1.0 g1 in 54
ml of pyridine was added.  =tirring wax continued for 24 hr and
then the mixture wus refluxed for 0.5 hr. (Thereaction was only
partially complete after4 hr.) Water (few drops) wa~ introducetl,
the mixture was stirved for 1 hr, pired into ice water (50 l},
let stand overnight, and extracted with ether. The ether extraci
was washed (Na:COy, H.0) and dried (CaS04). Kvaparation of
the ether solution /n raciio left an oil, fmym which 0.81 g (83¢7) of
the crnde hydrochloride Yinp 140-160°) was obtained by the
addition of anhyvdoms ethereal HCL Recrystallization from
CsHy—ether vaised the melting pnint to 173-174.53°.  Anal.
(C.HCINO,) ¢, 11, N,

a*-0O-Adamantoylpyridexol Hydrochloride (III).—a*,3-0)-Is0-
propylidene-ea-O-adamantoylpyridoxol (I1, 0,177 g) wus re-

(9 WL IKoryalvk and L I'aul, Teleahedven Letters, 777 119613,

C101 Dr. N, Bloel, peltsonal esahbldnivation.
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fluxed in 0.2 N methanolic HCI (15 ml, prepared by diluting 1.0
N HCI with MeOH). The solution was evaporated to dryness
in vacuo, and the semicrystalline residue crystallized (EtOH-
Et;0). A yield of 0.099 g (619) of crystalline material was
obtained; mp 173-175° (a different crystalline form has mp 158-
160°); Amax 291 mpu (e 9.1 X 10%) in 0.1 N HCl; Aax 244 mp
(e 8.2 X 10%), 309 mu (e 6.6 X 10%) in 0.1 ¥ NaOH. Anal
(C1uH+CINO,) C, H.
at,a’-0-Isopropylidine-«3-0O-adamantoylpyridoxol Hydro-
chloride (IV).—at,e®-O-Isopropylidenepyridoxolf (750 mg) was
dissolved in 25 ml of pyridine and 1 g of adamantoyl chloride in
25 ml of pyridine was added. After refluxing for 0.5 hr and
evaporation wn wvacuo, the residue was extracted with ether,
filtered, dried, and treated with ethereal HCl. The hydrochloride
was filtered and was washed (Et;0), yield 1.47 g, mp 176-180°
which was raised to 183-184° after recrystallization from CsHg—
ET,;-O. Anal. <C;‘;‘HSOC1NO4) C; N.
The free base had mp 140-142° (from petroleum ether, bp
37-54°).
a*-0-Adamantoylpyridoxol Hydrochloride (V).—a* a®-0O-Is0-
propylidene-a3-O-adamantoylpyridoxol {free base from IV,
548 mg) was dissolved in methanolic HCI containing 1067 H,0,
and was heated at 65-70° for 1 hr. The solution was evaporated
to dryuess, the residue was dissolved in EtOH, and the resnlting
solution was evaporated again. After reerystallization (EtOH-
Et0), the vield was 373 mg (769 ); mp 182-183°: Anax 293
mu (e 83 X 10%) in 0.1 N HCL Miax 243 mu (e 6.4 X 103),
Aax 309 mu (6.8 X 107)in 0.1 & NaOH. Anal. (CieH»CINOy)
C, H. When the hydrolysis was conducted in 0.1 ¥ aqueous
HC the yield was reduced to 17%.
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I our syuthetic work on isoquinolines, it becane ap-
parent that any cholinesterase inhibitory properties of
these molecules niay be of interest in coniparison with
simple aliphatic or mouoeyeclic aniines. Although bis-
quaternary quinolines! and isoquinolines? have been
evaluated as cholinesterase inhibitors, tetrahydro- and
decahydroisoquinolines have not been reported to be
active. Several substituted isoquinolines and their
hydrogenated derivatives have been prepared and
evaluated against human plasmia cholinesterase in an
initial sereening program which will precede further
study.

The syuthesis of isoquinolinecarboxylic acids, by way
of a Pomeranz-Fritsch riug closure of 3-broniobenzal-
aminoacetal, as outlined by Tyson,® was followed.
However, instead of a mixture of 5- and 7-isoquinoline-
carboxylic acids being produced, as reported by Tyson,
we were able to isolate only oine product. In order to
identify the product from the above syuthesis, 5-iso-
quinolinecarboxylic acid was synthesized from 5-nitro-

(1) R. B. Barlow and J. M. Himmns, Brit. J, Pharmucol., 10, 173 (1955).

(2) C. M. Smith, E. W. Pelikan, L. R. Maranba, and K. R. Unna, J.

Plarmacol. Exrptl. Therwp., 108, 317 (1953).
3) F.T. Tyson, J. Am. Chem. Soc., 61, 183 (1939).
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isoquinoline as outlined in the Experimental Section.
Mixture nielting point, analytical, aud gas chromato-
graphic data of a number of derivatives of 3-carbo-
methoxyisoquinoline and the corresponding derivative,
prepared by the Tysou synthesis, indicated that the
Pomeranz-Fritsch ring closure in the Tysou syuthesis
had taken place specifically at the 6 position of the
3-bromobhenzalaminoacetal, resulting, exelusively, in
the formation of 7-isoquinolinecarboxylic acid.

Br Br
\N HESO‘ m
——
P,0, Z
OC,H; OC.H; 150°

The tetrahvdro aud decahydro derivatives of the
niethyl esters of both the 5- and 7-isoquinolineecarboxyvlic
acids were prepared as deseribed in the Experimental
Section. Coniplete hydrogenation under low-pressure
conditions proceeded smoothly;* more difficulty was
experienced i1 hvdrogenating the 5-niethyvl ester to the
decahydro derivative than the corresponding 7 izomer.
The 5-acetoxy derivatives were syuthesized to evaluate
the influence of position and nature of the earboxy group
on cholinesterase inhibition. During the cowmplete
hydrogenation of  5-acetoxy-2-ethylisoquinoliniuim
bromide (I} iu glacial acetic acid coutaining sulfurie
acid, hydrogenolvsis and condensation of two mole-
cules of the resulting decahydro alecohol occurred yield-
g a bis(2-ethvldecahydroizoquinotine) ether. This
finding complements our evidence outlined i an earlier
communication.* IFurthermore, conversion of I to its
corresponding quaternary hydroxide, followed by hy-
drogenation under identical conditions, vielded 5H-hy-
droxy-2-ethyldecahydroisoquinoline, substantiating our
earlier conteution? of the iuvolvement of the halide ion
in thig ether condensation.

Biological Activity.—I'our series of substituted iso-
quinolines were screenied as cholinesterase inhibitors.
Manometric deternimations were carried out on a
GME-Lardy RWB-3 Warburg mstrunient at couceu-
trations of 1 X 1073 37. Further details of the pro-
cedure have been outlined by Beaslev, ef al’ For
the synthesis of compounds not reported here see ref 4.
The biological results are shown i Tables T and II.
The data in Tables I and II indicate that the hyvdro-
genated compounds possess greater inhibitory proper-
ties, the greatest inhibition being associated with the
fully saturated compounds. This trend nay involve
the “senmiflexible” nature of the more saturated com-
pounds as compared with the niore rigid flat structures
associated with the unsaturated compound: as well
as the greater degree of hydrophobicity of the more
saturated niolecules. FEvidence for somme hydrophobic
sites in adenosine deamninase has recently been pre-
sented® and Augustinsson’s” work wmay imiply the pres-
ence of gmiilar sites i cholinesterase. The signifi-
cant inecrease in enzyime inhibition produced by the
3,4,5-trimethoxybenzoy! esters ecompared with the cor-
responding free hydroxy compouuds is evident (Table
I). Derivatives of the isoquinolinecarboxyvlic acid
(Table IT) do not seewr to possess any significant ac-

(4) I. W. Matlison, J. Org. Chen., 30, 3558 (1965).

(58) J. G. I3easely, R. P. Quintana, and G. C. Nelms, J. Me/. Chemn., T,
€98 (1964).

(6) H.J. Shaetfer and C. F. Schwender, J. Pharm. Sei., 56, 207 (1067).

(7) K. B. Augustinsson, Biochim. Biophys. Acte, 128, 351 11966).



