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benzoyl )-G,7-inelhylenedioxy-3,4-dihydroisoquinoline (12 g, 0.02b' 
mole) and Mel (80 ml) was heated in a sealed vessel at 100" for 
:i hi'. The collected precipitate was recrystallized from MeOII 
EfOAc to yield a yellow crystalline solid (i:>.;> g. 7 0 ' , ) , nip 
241-242° dec. 

l-(4-Chlorobenzoyl)-2-methyI-6,7-methylenedioxy-l,2,3,4-tet-
rahydroisoquinoline (XVI).—Ranev nickel (2 g) was added to a 
.solution of XV (10.0 g, 0.022 mole) in .MeOFI (1200 ml) and the 
mixture was hydrogenated at atmospheric pressure; uptake of 
lis essentially ceased after t hr with uptake of 1.3 molar equiv. 
The mixture was filtered and the filtrate was concentrated in 
raeuo. The residue was treated with 0 .V 1IC1 to yield a yellow 
solid which was filtered off and partitioned between CHCls ami 
(> A" NIF4OII. The organic layer was separated and the aqueous 
layer was extracted several more times with CHCI.1. The com
bined organic layers were washed (saturated N'aCl) and dried 
( \ a .SO t ) . Removal of solvent in vacuo yielded an amorphous 
material which was crystallized from MeOIf to give a, white crys
talline solid (3.1 g, 4 3 r

f ), mp 11.V1 17°. 
l-(4-Chlorobenzoyl)-6,7-methyIenedioxy-l,2,3,4-tetrahydro-

isoquinoline (XIV).—NarMLj (.">.."> g 0.1") mole) was added to a 
refluxing solution of XII (3.."i g, 0.01 i mole) in MeOIl (.">00 ml). 

Heating war, continued for an additional hour; 1M> (2011 ml) ivn.-
added, and the mixture was concentrated to <•<;. 1">() ml in vacuo. 
The aqueous -olulion was extracted with ClK 'b . washed (Milu-
rated NaCb, and dried (Na2S()i). Removal of solvent in raeuo 
yielded a viscous oil which was crystallized as the corresponding 
hydrochloride ( 2.-1 g, (>.V,' 1. An analyi ical sample, mp 225 227°. 
was obtained by reeiystallizafion from methanol. 

l-(4-(:hloro-«-hydroxybenzyI)-2-methyI-6,7-methylenedioxy-
1,2,3,4-tetrahydroisoquinoline (XVII). A mixture of XV 1 3.0 g. 
0.0066 mole), XaBIl , (.").<) g, 0.14 mole), and MeOII (400 ml) was 
boiled at reflux for 00 ruin. Il»<) was added and the mixture was 
concentrated in raeuo In en. .~>0 nil. The residue was extracted 
with OHOh which was washed with saturated NaCl solution and 
dried 1 Na^SO-i). Removal of solvent in vacuo yielded a colorless 
oil which crystallized ! 1.21) g, ,">0r,..') on treatment with ethereal 
HOI. An analytical specimen was obtained bv reervstallization 
from MeOII -KtOAc. 
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A number of a-keto, a-hydrnxy, and a-amino-l-beiizylisoquinolines related to papaveraldine and papaverinol 
have been prepared and examined pharmacologically. Testing covered dose-range studies in mice, examination 
for cardiovascular activity, and analgetic-antipyretic -antiedema studies. The pharmacological profile of the 
group, derivable from these data, is discussed. 

The a-derivatized 1-benzylisoquinoline derivatives 
exemplified by papaveraldine (I), papaverinol (II), and 
papaverinylamine (III) are of general medicinal, 
chemical, and pharmacological interest because of their 
direct relationship to the clinically efficacious spas
molytic papaverine (IV). To date, however, there 

CH30s^A 

CH30-ivSfN 

C H 3 0 ^ 

CH30 

I,R,R2 = C = 0 
I I . R ^ O H s R a - H 

I I I . R ^ N H ^ R ^ H 
IV, R, = R> = H 

tire only scattered reports of syntheses and biological 
testing in this area. Thus, 5'- and G'-monomethyl-
papaveraldines,''2 its well as a number of variants in 
which one to four of the methoxyl groups have been 
replaced by methyl moieties, have been described.3 In 
addition, the papaveraldine analogs having the 6,7- or 
3',4'-dimethoxy groups replaced by methylenedioxy,4 

(1) A. B u n t e r a n d R . D . Fossgio, J. Am. Chem. Soc, 78 , 4419 (1956). 
(2) C. S z a n t a y and K. Steezsek, Acta Chim. Arnd. Sci. Hung., 25 , 79 

( I960) . 
(3) J . G. Beasley and A. Burner, ,/. Me,]. Chem., 7 , 080 (1984). 
(1) .1. S. Buck, K. I), l l awor t l i , and W. It. Perk in , J r . , ./. Chem. Soc. 

2170 (1921). 

the corres])onding tetrahydroxy compound,5 the 3',4'r 
•j,()-tetramethoxy isomer,6 6-bromopapaveraldine,7 des 
(tetramethoxy Opapaveraldine (= 1-benzoylisoquino-
Iine),s and several substituted l-(4-pyridoyl)-6,7-di-
methoxyisoquinolines9 have been described. In the 
papaverinol series, only the 6-bromo7 and the pyridoyP 
analogs were prepared, and there is one publication 
devoted to synthesis of several a-amino compounds.10 

On the biological side one finds only a few scattered 
observations in these series. Thus, papaveraldine and 
papaverinol are apparently in some respects biologically 
similar to papaverine, i.e., they show activity against 
barium chloride and acetylcholine-induced spasm," 
have protective action against histamine-induced 
bronchospasm,12 but have little or no analgetic activity 
after oral administration in rats.13-14 The correspond
ing (V-bromo compounds as well as (S'-bromopapaverine 
are likewise antispasmodic tit similar dosage levels.7 

Some other studies report the absence of any effect of" 
papaveraldine on electrically stimulated laryngeal 

!">) M. Olierliii, Arrli. I'harm. 265, 250 (1927). 
(6) E . S p a t h . K. Hied], a n d G. Kubiczek, MonaUh., 79 , 72 (It) IS). 
(7) T . Vitali and G. Azzolini, Boll. Soc Hal. Biol. Sper., 3 1 , 102.5 (19551. 
(8) .1. F. O 'Leary , D. E . Lea ry a n d I. H . Sla ter , I'roc. Soc. Exptl. Biol. 

Med., 76, 738 (1<"51). 
(9) F . D . P o p p a n d W, E. M c E w e n , J. Am. Chem. Soc, 80, 1181 (1958) 
(10) G. Tsa t s a s , Ann. I'harm. Franc. 10, 61 (1952). 
(11) F . Mercier , J . Mercier , a n d M . R . Sestier, Compt. Rend. Soc. Biol.. 

145, 408 (1951). 
(12) F . Mercier . M . R . Sestier, a n d L. Rict iaud, ibid., 146, 1359 (1952). 
(13) V. Mercier , P . Mar inacce , a n d L. H ichaud , ibid., 146, 1757 (1952). 
(14) A. Bro.ssi, H . Besendorf, I.. A. Pi rk , a n d A. Rhe ine r , Jr . , in "Ana l -

siclics," Ci. deSrevens , Ed. , Academic Press Inc . , Now York, N, Y., 1905, ]. 
281 . 
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1 
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135-137 
165-167 
138-140 
153-155 
189-191 
142-144 
160-162 
158-159 
126-127 
211-212 
140-142 
185-188 
135-137 
164-166 
155-157 
129-130 
161-162 
150-152 
160-162 
209-210 
177-178 
125-126 
141-142 
123-124 
144-145 
117-119 
114-116 
93-95 

133-134 
122-124 
133-134 
161-164 
160-162 

0 Yields obtained by treating the dihydrobenzoyl derivative with alcoholic base were usually 
compounds were obtained directly from dihydrobenzyl derivatives with chromic acid, they were 
alyzed for C, H, N unless otherwise noted, and the analytical results obtained were within ± 0 . 4 % 

Mp. °C Formula'' 

C18H I3N03 

C18H12C1N03 

C19H15N04 

C19HioN04 

C20H17NO5 

C H H H N O , 

CnllioClNOs 
C1SH13NO4 

Ci8H13N04 

CisHisNOs 
Ci0H17NO3 

CI9H16C1N03 

C20H19NO4 

C20H19NO4 

C21H21N06 

C18H16N03 

C18HI4C1N03 

Ci»HI7N04 

Ci9HnN04 

CsoH.oNOs 
Ci8Hi2ClN03 

Ci,H12ClN02 

C18H15N03 

C18H16N03 

C18H16N02 

C18H14C1N02 

C19HnNO, 
CI0H17NO3 

C20H19NO4 

C2„H18C1N04 

C21H2,N05 

C19H12F3N03 

C19H16N03 

in the 40-60 %, range. When these 
10-25%. b All compounds were an-
of the calculated values. 

nerve cough reflex in cats18 as well as the absence of 
anticonvulsant activity in the corresponding destetra-
methoxy compound.8 No biological properties of the 
a-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
pounds. 

As a result of an earlier study16 in somewhat parallel 
series, a number of intermediates suitable for conversion 
to compounds of types I - I I I were available. These 
transformations were carried out by established tech
niques3'* 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. Exptl. Pathol. Pharmakol., 225, 442 (1935); Chem. 
Abstr.. 19, 11176g (1955). 

(16) J. A. Weisbaeh, J. L. Kirkpatrick, K. Macko, and B. Douglas, ./. 
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, 
analgesia17 and antipyretic activity in the rat, and 
edema-inhibiting18 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),19 in
hibition of carrageenin-induced abscess formation,20 in
hibition of pleural fluid volume,21 and diuretic activity 

(17) L. O. Randall and J. J. Selitto, Arch. Intern. Pharmacodyn., I l l , 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. S. Goodman, Res. Publ., Assoc. Nervous 
Mental Disease. 26, 141 (1946). 

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

(21) I. Merits, Ph.D. Thesis, Northwestern University, July 1955. 
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3s 

40 
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4:) 
44 
45 
46 
47 
4N 
40 
50 
51 

54 
II CI 

CHXk 

cH;,cr 
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()CI1,0 
0 C H 2 0 
OCH.O 
()CH2() 
OCH 20 
OCH 20 

CII3O Cli:,() 
CH 30 CH.,0 
CH.,0 CH 3 0 
0H,O C H , 0 
CI130 CH3O 
CH3O CH3() 
CH 3 0 C H , 0 
CII3<) CH3() 

0 C H 2 0 
II CIl,*) 

11 cii3o 
0CIL20 

II CH.,0 
II C1I30 
H CH3() 
•ee footnote b, Table I. 
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„H21NO., 
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niHnNO:, 
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,„IIl7NO:i 
CHIIMCINO: , 
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JIieClNt)-. 

aH,»N():. 
9lI20CL\O:, 

as measured by an increase in urine volume excretion 
in saline-loaded rats. 

Discussion of Results 

The majority of compounds tested in the mouse failed 
to produce overt side effects following administration 
of 300 mg/kg po (Table V). Only four compounds 
produced observable effects. They consisted mainly of 
decreased motor activity, low body posture, and, in 
several instances, dyspnea, tremors, or convulsions. 
Considering the high dose necessary to cause these 
effects (300 mg/kg po), the benzylisoquinolines appear 
to be relatively nontoxic substances. Only one com
pound (63) produced mild CNS stimulation. 

Cardiovascular studies on various compounds yielded 
fairly uniform results (Table VI). Hypotension was 
generally transient at lower dose levels (O.o-o.O mg/kg 
iv). Prolonged depressor effects often occurred after 
larger doses (5.0 10 mg/kg). Concurrent with the 
marked blood pressure lowering, there was also respira
tory depression or cardiac slowing and arrest. Com
pounds 58 and 67 inhibited or reversed the pressor 
response to epinephrine and appeared to be adrenergic 
blocking agents. Compounds 61, 63, and 68 exhibited 
antihistaminic activity, while 61 also displayed weak 
parasympatholytic activity. 

As shown in Table VII, a number of the benzyliso-
quinoline derivatives exhibited weak but significant 
analgetic and antipyretic activity. However, none of 
the compounds was as effective as phenylbutazone. 
Phenylbutazone was effective at approximately 30 
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No. 

.)/ 
58 
59 
60 
61 

Ri K> 
OCH20 
OCH 20 

CH 30 
CH 30 
H 
CH„0 
CHsO 

CH3O 
CH3O 
CH3O 
CH3O 
CH3O 

CH3 

CH3 

H 
H 
CH3 

CH3 

C H 3 
1 See Table I, footnote b. 

R. 
CH3O 
CH3O 
H 
CH 30 
CH 80 
H 
CH 30 

R2S 

B.f 

TABLE 

f> \J* 

Rs 

H 
CH 30 
CH3O 
CH30 
H 
CH„0 
H 

IV 

ŷ* 
CHNH2 

Yield, 

% 
65 
81 
80 
90 
95 
72 
99 

l i p , °C 

196-197 
244-246 
229-231 dec 
256-257 dec 
175-176 
205-206 
217-219 

Formula*7 

CisHuNjOi 
C2„H18N205 

C19H1SN2O4 

C20H20N2O5 

Ci9H18N203 

C20H2„N2O4 

C2„H20N2O4 

No. 
62 
63 
64 
65 
66 
67 
68 

Ri Rs 

OCH2G 
OCH 20 

OCH3 

OCH3 

H 
OCH3 
OCH3 

OCH-
OCH, 
OCH, 
OCFL 
OCH; 

l is 

CH3 

CH8 

H 
H 
CH3 

CH3 

CH3 

Ri 

OCH3 
OCH3 

H 
OCH3 
OCH3 

H 
OCH3 

Yield, 

" Recrystallized from MeOH-EtAc; decomposition points of the dihydrochloride salt 

% 
32 
58 
35 
48 
30 
28 
42 

dt. 

U p , " °C 

233-235 
223-225 
219-220 
212-214 
212-214 
223-224 
217-218 

•> -0.5CH3OH. 

Formula ' ' 

C19H20CI2XN2O3 

C 2 o H 2 2 ^ ' 2̂ N 2O4 

0 2 0 ^ 2 4 0 1 2 ^ 2O4 

C'l 9X122^12^202 

CJOHMCISNJOS"' 

C2oH24Cl2N203 
7 See Table I, footnote b. 

TABLE V 

SUMMARY OF PHARMACOLOGICAL ACTIVITY 

IN DOSE-RANGE STUDIES IN M I C E 

Dose, 

No. 

4, .5, 17, 38, 
47, 49, 50, 
61, 62, 65, 

37 

63 

64 

66 

39, 
57: 

67, 

4 5 -
, 58, 
68 

m g / k g 
po 

300 

300 

75 
300 
200 
300 

300 

200 

100 

Observa t ions 

NOE" 

Ataxia, hypothermia, loss righting 
reflex, loss corneal reflex, hypo
tonia, dyspnea 

SI | SMA,6 dyspnea, lacrimation 
SI f activity 
NOE 
y 2 low body posture, \ ' 2 1 SMA, 

1A intention tremors 
f activity, convulsions, ataxia, 

mydriasis, exophthalmos, hypo
thermia 

SI depression, low posture, dysp
nea 

NOE 

" No overt effects. b 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 on 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 EDS1 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, i.e., 58, potentiated edema volume. 
Some of the compounds were also tested for hypogly
cemic, anticonvulsant, antiinflammatory (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, whereas 68, which also 
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T.\1U,E VI 

ACTIVITY IN C A K D I U V A S I T I . A I ! S n . ' D I E S 

UcMilt 

Transient depressor 
Transient depressor 
Lethal from respiratory paralysis 
Transient depressor 
Transient depressor 
Marked transient depressor 
Transient depressor 
Marked prolonged depressor 
Transient depressor 
Transient depressor 
Prolonged depressor 
Prolonged depressor, transient apnea 
Transient depressor 
Transient depressor 
Mod depressor, epinephrine inhibited 
81 transient pressor 
Mod prolonged depressor, D M P P aug

mented, histamine and "Furmethide" in
hibited 

Xo alteration of blood pressure or auto
nomic standards in anesthetized dog; 
histamine response unaltered 

Marked transient depressor 
Lethal, cardiac arrest 
Transient depressor 
Lethal, cardiac arrest, histamine response 

slightly reduced 
SI transient depressor 
Marked depressor, heart shows ext[asys

toles, bradypnea 
SI to mod depressor 
Marked depressor, heart beat erratic 
Lethal, cardiac arrest 
SI transient to mod prolonged depressor 
Lethal due to cardiac and respirator}- ar

rest 
SI transient depressor, epinephrine re

sponse reversed, norepinephrine pressor 
response inhibited 

Lethal due to cardiac arrest 
Moderate depressor, histamine depressor 

response slightly inhibited 
Lethal, cardiac arre.st 
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Si MMAIiY (IK A.VI'IEDEMA S'l'l 

i i . 
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sitivi 
•ill 

DIE: 

S 

' M 

s1* 

ign 
in 

•S|11H1SC 

\nli|,.vrc.-.i 
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40 

ID 

10 
1) 

I) 

I) 

0 

20 

10 
0 

20 
0 

20 

SO 

40 

20 

10 

40 

0(1 

iticaiH red 
foot vol 

s, 23 
2, 0, 

29. 
• W ; 

03. 

,")S 

,4."i, 67 
10, 12-10, 10-22, 2S, 

31, 32, 35, 37-40, 43, 
47, 4S, .")(), .M, .')3, 01, 
04, GO 
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had weak antihistaminic activity, was not sufficiently 
interesting to warrant further testing. 
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