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benzoyl)-6,7-utrethylenedioxy-3,4-dilydroizogninoline (12 g, 0.026
ntole) and Mel (80 ml) was heated in a sealed vessel e 100° for
3 hr. The collected precipitate was reerystallized from MeOll
B1OAe 10 vield a yellow erystalline solid (433 g 765 ) mp
241-242° dec.
1-(4-Chlorobenzoy!)-2-methyl-6,7-methylenedioxy-1,2,3,4-tet-
rahydroisoquinoline (XVI).-—Raney nickel (2 g) was added to n
solution of XV (10.0 g, 0,022 niole) in MeO (1200 ml) and the
mixtire was hydrogenated at atmospheric pressure; uptake of
I essentially ceased after 1 hr with uptuke of L3 molar cquiv.
The mixture was filtered and the filtrate was concentrated in
racno. The residiue was treated with 6 N HCI (o yield a yellow
=olid which wns filtered off and partitioned between CHCly and
6 N NIHLOH. The organie layer was separated and the aqueous
layer was extracted several more times with CHCl;.  The com-
bined organic lnyers were washed (saturaled NaCl) and dried
INwSO). Removal of solvent /n vwrno yielded an amorphous
materind which was crystallized from MeOTT to give nowhite erys-
tulline =olid (3.1 g, 437,), mip LI5-117°,
1-(4-Chlorobenzoy!)-6,7-methylenedioxy-1,2,3,4-tetrahydro-
isoquineline (XIV).—NaBlli (5.5 g 0.15 mole) was added (o o
refluxing =olution of XII 73.5 g, 0.011 mole) in MeOI (500 ml).

Vol, I'l

Heming was continued For an additional honr; a0 200 ml) was
added, and the mixtnre was conecntrated ro eg. 150 ml divacnn,
The agueons =olntion was extracted with CHCL, washed (sati-
rated NaCl, and dreied (Na8Op), Removal of solven v cecnn
vielded a viscons oil which was erystallized as the corresponding
Liydrochloride 2.4 ¢ 65370, An analyiieal sample, mp 225 2277,
wits obtained by recrystallization from methanol.

1-14-Chloro-..-hydroxybenzyl)-2-methyl-6,7-methylenedioxy-
1,2,3,4-tetrahydroisoquinoline (XVII,- A mixture of NV 3.0 g,
0.0066 wole), NaBUH, (5.0 g, 0.14 mole), and MeO11 2400 ml) wax
boiled at refhinx for 9 min. THLO was added and the mixture was
concertrated 7 paevo Yo ea 50wl The residine was exiraeted
with CHCL which wax washed with sainrated NaClsolution and
dried 1 NaaS055. Removal of solvent i vacro yielded a colorless
oll which ervsiallized 11,29 g, 507, on (reatimen with etherenl
HCL An analy Geal specimen wax obiained by reerysiaflizarion
from MeOT- IO Ae.
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A number of a-keto, e-hydroxy, and e-aniino-1-henzylisoquinolines relsted 1o papaveraldine and papaverinol

have been prepared uud examined pharmacologically.

group, derivable from these data, is discussed.

The a-derivatized 1-beuzylisoquinoline derivatives
excruplified by papaveraldine (I), papaverinol (IT), and
papaverinylamine (III) are of general medicinal,
chemical, and pharmacological interest beeause of their
direet relationship to the clinically efficacious spas-
mwolytic papaverine (IV). To date, however, therc

CH,0

CH,0

LRR,=C=0
IR, =OH:R, =H
III,R,= NH,;R,=H
IV,R,=R,=H

are ouly scattered reports of syntheses and biological
testing in this area. Thus, 5'- and 6’-monomethyl-
papaveraldines,'? as well as u number of variants in
which one to four of the methoxyl groups have been
replaced by methyl moieties, have been described.? In
addition, the papaveraldine analogs having the 6,7- or
3’,4’-dimethoxy groups replaced by methylenedioxy,*

(1) A. Burger and R. D). Foggio, J. Am. Chem, Soc., 78, 4419 (1956).

(2) €. Szantay and IX. Stecazsek, dcta Chim., Adeagl. Sei. Hung., 26, 79
(1960).

{3) J. G, Beasley aud A, Barger, J. Med. Chem., 7, 686 (1964).

o1} 1 S0 Baek, R, 1. Mawoert)h, and W, )1, Perkin, Jr., J. Chem. Soe,
21705 1192,

Testing covered dose-range studies in mice, examination
for cardiovascilar activity, and analgetic-antipyretic--antiedenia stadies.

The pharmacological profile of the

the correspoudiug tetrahydroxy compound,® the 3/,4/,-
3,6-tetramethoxy isomer,® 6-bromopapaveraldine,” des-
(tetramethoxy)papaveraldine (= 1-benzoylisoquino-
line),® and several substituted 1-(4-pyvridoyl)-6,7-di-
methoxyisoquinolines® have been described. In the
papaverinol series, only the 6-bromo’ and the pyridoyi®
analogs were prepared, and there is one publication
devoted to synthesis of several a-amino compounds. !

On the biological side one finds only a few scattered
observations in these gerics.  Thus, papaveraldine and
papaverinol are apparently in some respects biologically
similal to papaverine, .., they show activity against
barium chloride and acetylcholine-induced spasm,!!
liwve protective action against histamine-induced
hronehospasm,!? but have little or no analgetic activity
nfter oral administration in rats.'®4  The correspond-
ing 6’-bromo compounds us well as 6'-bromopapaverine
are likewise antispasmodic ot similar dosage levels?
Some other studies report the absence of any effect of
papaveraldine on clectrically stimulated laryngeal

(3) M. Oberliv, Ak, I*hurm., 265, 256 (1027),

16) K. Spiath, N, Ried), and G. Kubiczek, MWonalsh,, 79, 72 (1918).

(7} T, Vitali aud (3. Azzolini, Boll. Soc. [tal. Biol. Sper.. 31, 1025 (1435t

(8) 1. ¥, O'Leary, 1, F. Leary and J. H. Slater, I'roe. Soc. Lzptl. Biol.
Med., 76, 738 (1951).

(9) F. D. Popp and W, L&, Mcliwen, J. Am, Chem. Soc., 80, 1181 (1958}

(10) G. Tsatsas, Ann. Pharm. Frane., 10, 61 (1952).

{11) F. Mercier, J. Mercier, and M. R. Sestier, Compl. Rend. Soc. Biol.,
145, 408 (1951).

(12) F. Merecier, M. R. Sestier, aud L. Richaud, i4id., 146, 1308 (1952).

(13) 1", Mercier, P, Marinacce, and L. Rickaud, 7bid., 146, 1757 119523,

(14) A, Brossi, 11. Besendorf, L. A. Pirk, and A. Rkeiner, Jr.. irc “*Aral-
penies,” GoodeScevens, i, Aculemie Press Ine., New York, N. Y., 1965, 1
281,
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TasLe ¢
O
R
R CcO
R,
R;
No R R: Rs Rs R Rs Mp, °C Formula®
1 H OCH,0 CH, H 8¢ 135-137 Cisl11;NO;
2 H OCH,0 CH; ¢4 Cl 165-167 C1sH,,CINO;
3 H OCH,0 CH;, H OCH; 138-140 CioHi:NO,
4 H OCH.0O CH; OCH; H 153-155 CrHisNO,
5 H OCH,0 CH; 0OCH; 0OCH, 189-191 CyH3NO;
6 H OCH,0 I I Il 142-144 CullnNO;
7 H 0OCH,0 g 51 Cl 160-162 Ci:M1,CINO,
8 H OCH,0 H I OCll, 158-159 CisH;;N 04
9 H OCH,0 H 0CIl, H 126-127 CisH;3NO,
10 H OCH,0 H OCH; OCH; 211-212 C1yH;;:NO;
11 H OCH; OCH; CH;, H H 140-142 CioH;sNO;
12 H OCH; OCH; CH;, H Cl 185-188 C19H,CINO,
13 H OCH; OCH; CH;, H OCH; 135-137 CsoH 9y NOy
14 H OCH, OCH, CH;, OCH, H 164-166 CyH1sNO,
15 H OCH; OCH;, CH;, OCH; OCH; 155-157 CyHgNO;
16 H OCH; OCH; H H H 120-130 CisHisNO;
17 H OCH;, OCH, H H Cl 161-162 CusHuCINO;
18 H OCH; OCH; H H OCH; 150-152 CsH;NO,
19 H OCH, OCH, H OCH; ¢ 160-162 C1oHiuNO;4
20 H OCH; OCH; H OCH; OCH; 209-210 CyHsNO;
21 H OCH,0O H Cl H 177-178 C;sH,,CINO;
22 H H OCH, H H Cl 125-126 Ci:H,,CINO,
23 H H 0CH, H H 0CH, 141-142 CisH1sNO;
24 H H OCH; H OCH, H 123-124 CisHisNO;
25 H H OCH; CH;, H H 144-145 CisHisNO;
26 I{ H OCHS CHa H Cl 117—119 ClgHHClNOz
27 H H OCH; CH;, H OCH; 114-116 CisHiiNO;
28 H H OCH; CH;, OCHj; H 03-95 CioH1isNO;
29 OCH; OCH; OCH; CH;, H H 133-134 CaH s NO,
30 OCH; OCH; OCH; CH; H Cl 122-124 CyHisCINO,
31 OCH, OCH, OCH, CH, H OCH; 133-134 CuHuNO;
32 H OCH,O CH; H H, *CF, 161-164 CisH,F3NO;y
33 H OCH,0 CH, H H, *CH, 160-162 C1sH1sNO;,

¢ Yields obtained by treating the dihydrobenzoyl derivative with alcoholic base were usually in the 40-60Y; range. When these

compounds were obtained directly from dihydrobenzyl derivatives with chromic acid, they were 10-25%.

® All compounds were an-

alyzed for C, H, N unless otherwise noted, and the analytical results obtained were within £0.4%, of the calculated values.

nerve cough reflex in cats'® as well as the absence of
anticonvulsant activity in the corresponding destetra-
methoxy compound.® No biological properties of the
c-aminobenzyl series have been reported.  Thus, it
appears that to date there has been no systematic in-
vestigation of many of the biological parameters in the
parent papaverine-derived series as well as an almost
complete absence of any studies on related com-
pouuds.

As a result of an earlier study!® in somewhat parallel
series, a number of intermediates suitable for conversion
to compounds of types I-III were available. These
transformations were carried out by established tech-
niques®* as indicated in Scheme I to yield the com-
pounds in Tables I-IV. The pharmacological profile
of these substances is described below.

(15) H. Haas, Arch. EFzptl. Pathol. Pharmakol., 228, 442 (1955); Chem.
Abstr., 49, 11176g (1955).

(16) J. A. Weisbacl;, J. L, Kirkpatrick, E, Macko, and B. Douglas, .J.
Med. Chem.. 11, 752 (1968).

Pharmacology.—The series of a-keto-, a-hydroxy-,
and a-amino-1-benzylisoquinolines was subjected to four
basic screening procedures: the mouse dose range, an
anesthetized-cat protocol for blood pressure effects,
analgesial” and antipyretic activity in the rat, and
edema-ihibiting!® properties in the rat.

Ancillary pharmacological testing on some of the
compounds was also carried out. It included measure-
ment of blood glucose in fasted guinea pigs for hypo-
glycemic activity, inhibition of tonic extension in
mice subjected to electroshock (25 mA, 0.2 sec),'® in-
hibition of carrageenin-induced abscess formation,? in-
hibition of pleural fluid volume,?! and diuretic activity

(17) L. O. Randall and J. J. Selitto, Arch. Intern. Pharmacodyn., 111, 409
(1957).

(18) C. A. Winter, E. A, Risley, and G. W. Nuss, J. Pharmacol. Exptl.
Therap., 141, 369 (1963). See also ref 16 for discussion of dose-range pro-
cedures.

(19) J. E. P. Toman and L. 8. Goodman, Res. Publ., Assoc. Nervous
Mental Disease, 26, 141 (1946),

(20) A. Tanaka, F. Kohayashi, and T. Mizake, Endocrinol. Japon., 7, 357
(1960).

(21) 1. Merits, Pli.D. Thesis, Nortliwestern University, July 1935.
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fSee footnote b, Table I.
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R,

x

N

CHOH

R,
R;
Yoeiel
s Y Mp. v C Forraala”

[@! 30 169170 CsCINOg
11 i 17 - 148 CrHeNOy
C1LO Get 10141 Cull,NO;
11 S0 167100 ('|'.“|:a:\'( )y
'l AN 145140 CLCINGO;
L0 N 121123 Crdl NGOy
11 o 144145 Cy Ny
[} BE 100 -161 ColTCIN O
C1LO nn 137118 Caol NOy
I8l N7 127129 ClapllyNOy
CHL,0 2 149--150 Cao g NOy
('l 03 157109 CiHisCING,
11,0 ST 5140 CoThaNO;,
CH.0 o BAER Y Caplln NO:
1, *OC1; in 152154 Cal NG,
[} Ml [AREITN CypHCING,
CHLO G2 [REER RN CT NGOy
11 [IN 146 - 147 Cisl T CIN Oy
'l 05 (23125 CrsgCINO.
ClL s [EPESEY CiollyNOy
11 S0 210220 deer ol CINO;

ax weasured by o inercase i urine volule exeretion
in saline-loaded rats.

Discussion of Results

The majority of compounds tested in the mousce failed
to produce overt side effects following administration
of 300 mg/kg po (Table V). Ouly four compounds
produced observable effects.  They consisted mainly of
decreased motor uctivity, low body posture, and, iu
several iustances. dyspnea, tremors, or convulsions.
Considering the high dose necessary to cause thesc
effects (300 mg/kg po), the benzylisoquinolines appear
to be relatively nontoxic substances. Ouly one coni-
pound (63) produced mild CNS8 stimulation.

Cardiovascular studies ou various compounds viclded
fairly uniform results (Table VI). Hypotension was
generally trausient at lower dose levels (0.5-5.0 mg/kg
iv). Prolonged depressor effects often occurred ufter
Coneurrent with the
marked blood pressure lowering, there was also respirn-
tory depression or cardiac slowing and arrest.  Cownr-
pounds 58 aud 67 inhibited or reversed the pressor
response to epinephrine and appeared to be adrenergic
blocking agents., Compounds 61, 63, and 68 exhibited
antihistaminic aetivity, while 61 also displayed wenk
parasympatholvtic netivity.

As shown in Tuble VII, 1 numiber of the benzyliso-
quinoline derivatives exhibited weak but siguificant
analgetic and sntipyretic activity., However, none of
the compounds wus as effective as phenylbutazone.
Pheuylbutazone was effective at approximately 30
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TasLe 111
Rz N RB
N
Ri 7
C==NOH
R,
R;
Yield,
No. Ri R Rs Rs Rs %% Mp, °C Formula®
35 OCILL,0 CH; CH;0 H 65 106-197 CoH 16N, 0y
56 OCH,0 CH; CH;0 CH;O 81 244-246 CaoHysN; 05
-)7 CH‘;O C]{‘;O H H CHaO 80 229—231 dec C19H15N204
L] CHaO CHaO H CH‘;O CI‘IaO 90 206-257 dece C20H20N205
59 H CH;0 CH; CH;0 H 95 175-176 CH1sN-0;
60 C H‘;O CI{a() CI{‘; H CIL;() 72 205-206 CzoI{zoNzO4
61 CH;0O CH;30 CH; CH;0 H 99 217219 CyoH2N:04
“See Table I, footnote b.
TapLE IV
R, Y
ZN
Ri
CHNH,
R,
Rq
Yield,
No. R R» Rs Ry Rs o AMp,teC IFormula®
62 OCHO CH; OCH; H 32 233-235 CisHgClLNyOy
63 OCH,0O CH;, OCH;, OCH; 58 223-225 CaoHasClaN204
64 OCH; OCH; H H OCH, 35 219-220 CysH,,ClaN,O;
65 OCHa OCHa H OCHa OCHa 48 212—214 C20H24C12N204
66 H OCH; CH;, OCH;, H 30 212-214 CsHp,CLliN, O,
67 OCH; OCHj; CH; H OCH; 28 223-224 CyoHpClNLO50
68 OCH; OCH; CH; OCH; H 42 217-218 CyoH4ClyN, 04

¢ Recrystallized from MeOH-EtAc; decomposition points of the dihydrochloride salt. ? -0.5CHsOH. ¢ See Table I, footnote b.

TapLe V
SUMMARY OF PHARMACOLOGICAL ACTIVITY
IN DosE-RANGE STUDIES IN MIicE
Dose,
mg/kg
No. po

4, 5, 17, 38, 30, 45— 300
47, 49, 50, 57, 58,
61, 62, 65, 67, 68

Observations

NOE«

37 300  Ataxia, hypothermia, loss righting
reflex, loss corneal reflex, hypo-
tonia, dyspnea

5 8L} SMAP dyspnea, lacrimation

63 300 81t activity

200 NOE

64 300 1/, low body posture, 1/; | SMA,
1/ intention tremors
66 300 4 activity, convulsions, ataxia,
mydriasis, exophthalmos, hypo-
thermia
200 8l depression, low posture, dysp-
nea
100 NOE

¢ No overt effects. ® Spontaneous motor activity.

mg/kg po as an analgetic and antipyretic agent in con-
trol studies. Compounds 46, 58, and 68 exhibited the
greatest degree of analgesia in this test procedure,
whereas 62, 63, and 68 were the most potent in the

reduction of skin temperature. Furthermore, Table
VIII shows the summarized results o1 compounds which
were tested for their effects against edema produced by
carrageenin injected into the plantar surface of the hind
foot of the rat, Compounds 8, 23, 45, and 67 signifi-
cantly reduced edema. In this test procedure, phenyl-
butazone exhibited an EDs of 25 mg/kg po and is,
therefore, significantly more potent than any of the
benzylisoquinolines tested. It is of interest to note
that one compound, 7.e., 58, potentiated edema volume.
Some of the compounds were also tested for hypogly-
cemie, anticonvulsant, antiimflammatory (inhibition of
carrageenin abscess, pleural fluid volume), or diuretic
activity but, for the most part, they were inactive.
Only compound 67 showed significant inhibition of the
carrageenin abscess test; however, this agent had an
adrenergic blocking action in the anesthetized cat by
reversing the pressor response to intravenously ad-
ministered epinephrine. It may be speculated that
this compound might cause peripheral vasodilation by
virture of its adrenergic blocking action which could
conceivably inhibit or relieve edema formation in the
rat paw. This would produce a false positive anti-
inflammatory action in this test. Compounds 63 and
68 exhibited weak activity in inhibiting pleural fluid
volume. The former was inactive in reducing foot
edema produced by carrageenin, whereus 68, which also
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Tavue Vi TanLw VI
NuMmary of Activity IN CARDIOVASCCLAL STTDLES SEMMARY G ANALGETIC AND ANTIFY RET1IC N1 DS
Dose, ool aoiomds shawine
g/ ks IRIETIN = DSV e CespODSe
AR iv Resalt AT vig Kg e Awilgesia Apy o=
ar 0.5-10.0  Transient depressor 45 L 0 0
B 0525 Trausient depressor 7 200 30 )
5.0 Lethal fromt respirarory paralysis 8T o 30 i
40 0.5-10 Transient depressor S o 20 i
46 0.5-5.0 Transient depressor Rt b 21 "
H) Marked transient depressor 15 o 40 "
47 0.5-5.0 Transient depressor A6 Hou o0 1
10.0 Marked prolonged depressor 17 o 30 0
£ 0.5-10.0  Transient depressor 10 iy ) 21
0 0.5,2.5 Transient depressor a0 L0 20 )
5.0 Prolonged depressor a7 1Oy 10 0
1.0 Prolonged depressor, transicut apnes I8 o nt 20
a7 05100 Transient depressor i}! 30 0
a8 0.5-0.0 T'ransient depressor 6l Huo o 21
1.0 Mod depressor, epineplirine inlibited 52, (34 LU 40 S0
Gt 0.9, 1.0 Sl transient pressor 64 100 B0 40
2510 Mod prolonged depressor, DAMPP aug- 65 1) 40 20
mented, histamine and “Furmethide™ in- 8 o 20 1
liibited in o St 40
0510 No alteration of blood pressure or auto- i 1o 0 G0
tontie standards in anesthelized dog;
histamine response unaltered
G2 2.5 Marked transient depressor Tasre VI
0.0 Lethal, cardiac arrest SUMMAY OF ANTIEDEMN ST DIESD
653 1.0-2.0 Transient depressor Duse,
5.0 Lethal, eardiace arrest, histamine response wg kg Siguiticaut redu
slightly reduced No. oo in foot vol
4 B.5-2.0 =1 transient depressor N, 238, 49, 67 25 Yex
5.0 Marked depressor, liear sllows extriasys- 2,00, 10, 1216, 10-22, 2K,
toles, bradypuen 20, 31, 32, 35, 3740, 43,
05 0.0~2.5 S to mod depressor 44, 47, 48, 50, 01, 53, 01,
00 Muarked depres=or, licart beal erratic 53, 64, 06 20 No
H) Lethal, enrdine arres) ax 25 Tuerenses edema
66 0.5-2.5 S orransient to mod prolonged depressor 100 lucreases edemn
5.0 Lethal due to eardine and respiratory ur-
rest
67 L0205 S1runsient depressor, epinephrine re- had weak antihistaminie aetivity, was pot sufliciently
sponsze reversed, 1orepinephrine pressor interesting to warrant further testing.
W I,olti.ri)ln(lilﬁ(e 111311(1};11(;(1“ —— Acknowledgment.—We wish to thank Drs. Alfred
68 9.5 Moderate depressor, histanine depressor Maass and Donald Walz for testing a number of the
response slightly inhibited compounds in antiinflammatory, hypoglyeemic, and

5.1 Lethal, cardiace arrest diuretic protocols.



