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lae, Penicillivm nolatuwn, ov Sporobolomyces salmoncoloe,
when tested in o paper disk-agar diffusion assay.
Compounds 12, 13, 19, 20, 26, 27, 37-39, 40, and 41 failed
to significantly-prolong the survival time of miee infeeted
with lethal inocula of Schistosoma mansoni cercariac,*

Experimental Section

Most. of the compounds prepared in this work have been
malvzed by pmr nsing 0 Varian A-60A or HHR=100 spectrometer.
Typieal uv spectra are given i the representative preparations
below.

5.5-Bis(4-chloropheny!)pentadienoic Acid (14).—A mixaure of
20 g (0.08 mole) of 4,4’-dichlorobenzophenone and 4.9 g (0.09
mole) of activated 40-mesh Zn in 100 ml of CsHg and 60 mi of .0
was refluxed nnder Nao A portion of a solution of 14.3 g (0.0%
mole) of methyl 4-bromocrotonate in 35 ml of Cylle was added.
and the reaction was initiated with the aid of a few drops of
MeMgBr solution.  The remainder of the RBr sohtian was then
added.  Reflux was maintained far 5 . The cooled mixtare
was trented with 60 mi of 2 N 1TOAc¢ and =tirred to yield a clear
organice phase.  The orgume layer was washed (1.0, twice with
530, NallCOy, and twice with [10) and then dried (NaSt).
The solvent was removed <n vaceo.  The residue was heated o
the =team bath for 35 min with 40 ml of 907 HCO,H.  The
HCOLH was removed in vacwo.  T'he residue was taken up in
100 ml of boiling MeOll and (reared with 4 g of KOH in a livtle
MceOT-11,0.  The solntian was refluxed for 1.5 o while 11400
was gradually added (total 40 1ml) to the cloud point.  Afcer 16
I, water was added until no more solid precipitated.  Filiradon
mad reerystallizadon of (he residne gave 8.8 g of starting ketone.
The filtrate was acidified with concentrated H.S0),, and the col-
leeted solid was reerystallized from MeO11- TLO o vield 13.0 g
(5300 of the product: uv (FEiO), 243 mu (e 15,7007, 258
(15,700), 320.5 (28,000).

5,5-Bis(4-chlorophenyl)penta-2 4-dienoic Acid Diethylamide
(10).—Acid 14 (3 g, 0.0094 mole) was dissolved in 20 ml of dry
THF. N (04 mole) was added at raom temperature and the
salution was stirred for 20 mi. The sohttion was cooled to 0°
treated dropwise wirh (L0103 mole of CICO.Me, and stirved 15

(22) This test was perforined under thie avspices of the Walter Reed runy
Insticute of Researclt. We are grate{ul 1o Cotonel Willlam N, Rotlie Tor
providing (his informndon.
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i more af D0 ERNTE (000105 mole) was added dropwise 1o
the cold mixture, and the resulting =olution was altowed (o warne
to 20% over 40 i The vesnlting naxtore was taken np iu
B 1O, smd the FGO Tayer was washed (500 THCL TRO), (wiee
with 500 Na OO, and (wice with ThO L After drving { NasSO,
the Bl wis remaved ¢ sacro and the =olid vesidne was ve-
crv=tallized frome MeOT -0 to vield 2,12 ¢ (G0 ) of product:
nv GO ) 242 e Ge 18,2000, 257 (IR, 7007, 325 35,4001,
Starting acid 307 G was recovered from the bazse washoes.

4,4’-Dimethoxybenzophenone was jrepared i 90 vield
cither by the resction of mdsic acid with anisol aud PPA® or hy
vhe Mel - K.COymerhylation of bis-4-Livdroxyheuzophenone,

Bis(4-anisyl)ethynylcarbinol was prepaved by vhe veaction of
44 -dimethoxybenzophewone  with  Hithinm  acetylide-ethylene
diamine complex {Foote Nineral Co.) i DM =atorated with
Cylls. The produer was obtained 1 9070 vield, wp 80-91.5°
HGS mp 57

3,3-Bis(4-anisyl)acrolein.- --Bix(4-anisyvlethyiovlcarbinol (15 g,
LO56 male) was dissolved in 75 ml of IXtOIT mnder Noo  An
stantaneans red-parple color developed when the first drops of
200, TER0O, were added. The sohition wax an opague dark
trown color afrer a total of 5 mi of acid had beew added.  T'he ve-
action wixtmre was dilnted with 20 mil of KGO and stirred Tor 2
hr an raom temperatre. A copions black oil had precipitated m
thi= (e, The reaction mixtnre was taken np e EeO-1H0),
The Er) Liver was washed (1O, 59 Na.COy 11O The
Fia0) solntion was dried and the 10 was removed 71 zacio (o
vield the product ax 15.4 g of a Dlack oil; 1 spectinm, A G.01
ul O, e, sihiea gel (CHCL), £70.30.

Neveral additianal experiments gave poor yields and/or less
pure prodiuct when less acddd wax nsed or the reaction period wax
shortened or the reactant concentration was decrensed.

5,5-Bis(4-anisyl)penta-2,4-dienoic Acid.--"T'o a H00-ml Hask
containing 100wl of dry Cellg and .27 g (0.0257 male) of
carbomethaxyiethyvlenetriphenyiphosphorane was added 5.0 g
(00187 mole) of 3 5-bis(4=anisyDacrolein in 30 ml of Celle. The
mixtore was reflnxed for 16 hr and the Cells was removed 7n
racug.  The resnlting zolid was dissolved in 30 ml of MeOIl and
treated with awixtue of 1.8 g of KOH in 20 ml of 1O, T'he
mixinre was refluxed for 2 Inoand coded. A sohid, nentral Dy-
prodnet was filtered off and the basie filtrate was acidified with
40¢, TS0y The rvesulting solid wax filtered off anl recrys-
tallized Trom MeOL to vield 141 g (2501 of the desired ucid,
mp I86-180°,

2 L Cadiow, dsea, Chime i Paris), 13, 214 (19506).

Synthesis and Pharmacology of Some «-Oxy- and
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A series of a~0xy- and a-hydroxyl-1-benzyltetrahydroisoguinolines has been prepared and subjected to several

pharmacological screening procedures.

These include dose~range studies in mice and analgetic and antipyretic

texting. A biological profile of these compounds derived from the results obtained is discussed.

The naturally oceurring 1-henzyl and phthalideiso~
quinoline alkaloids exemplified by laudanosine (I) and
narcotine (IT) have often been the subject of chemical
and pharmacological investigations.'=* Alore recently,
synthetic 1-phenethyltetrahydroisoquinoline types such
as ITI-V have undergone extensive chemical study*
because of their interesting analgetic properties.®

(1} A. Barger, Alkaloids, 4, 29 (1954).

2) J. Stanék, ibid., 7, 433 (1960), and references cited therejn.

(3) H. G. Boit, "Frgebnisse der Alkaloj1-Chemie bis 1960, Akadermie-
Verlag, Berlin, 1461,

In spite of the intense and continuing activity in this
area, both the a-oxo- (VI) aud o-hydroxy-l-benzyl-
tetrahvdroisoquinoline (VII) alkaloid types have not
yvet been thoroughly cxamined chemically or, more
important, been adequately screened pharmacologically.
Occasionally the fornier have been isolated as by-
products in synthetic sequences;®~8 there also are two

(43 A. Brossi, H. Besendorf, L. A, Pirk, and A. Rheiner, Jr., in "Analge-
tirs," G, deStevens, Ed., Academic Press Inc., New York, N. Y., 1865, p
281,

{5} A. Brossi, 11. Besendorf, B. Pellmont, M. Walter, and O. Schnejdey,
[elx, Chim. Acta, 43, 1459 (1960),
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e Typically, yields were in the range of 80-1009.
except the oils (footnote b) were analyzed for C, H, N.

CHO o
(e <
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TABLE I¢
R,
R, i
CH,CHN HCOCH‘2—<jZ—~R5
R; R,
R
No. R Ri Rs Rs Ra Rs Mp, °C 1'orinula®
1 H OCH,0O CH, H H 100-102 CisH9)NO;
2 H OCH,0O CH; H Cli 114-115 Cis15CINO;
3 H OCH,0 CH; H OCII; 110-112 CisHaNO,
4 H OCH,0 CH;, OCH; H 114-115 C1oHaNOy
5 H OCH,0 CH; OCH; OCH; 124-125 CaHasNO;
6 H 0OCH,0 H H H 96-97.5 Cr:H;:NO;
7 151 OCH,0O H 51 Ci 139-141 Ci:H;¢CINO;
8 H OCH,0 H H OCH; 91-92 Cisl11oNOy
9 H OCH,0 1 OCH;, H b
10 H OCH.0 H OCIH;, OCIH; 133-136 Crod, NO;
11 H OCH;, OCH;, CI; 1 15 119-120 CioHy3NO;
12 H OCH;, OCH; CH; i51 Cl 144-14) C1oH2:CINO;
13 H OCH; OCH; CH; 1 OCH; 118-120 CyoHxNOy
14 H OCH; OCH;, CH; OCH; 151 115-116 CoyyHosNOy
15 H OCH; OCH; CH; OCH; OCH; 123-125 CaHyNO;
16 H H OCH;, H H H b
17 H H OCH; 1 H Cl b
18 151 H OCH; H H OCII; b
19 H H OCH; H OCH; H b
20 151 H OCH; H OCH;, OCH, b
21 151 OCH; OCH; H 1 H 107-108 CisHa NO;
22 51 OCH; OCH; H H Cl 124-126 CrsH2CINO;
23 H OCH; OCH;, H H OCIH; 126-127 CioHuNOy
24 H OCH; OCH; H OCH; OCI1; 120-122 CyHyNOs
25 OCH;, OCH; OCH; CH; H Cl 148-149 CyHCINO,
26 OCH; OCH; OCH; CH; H OCH; 118-120 CoHytNO;
27 OCH; OCH; OCH; CH;, OCH; OCH; 125-126 CoH2yNOg
28 H H OCH; CH; H H b
29 H H OCH;, CH; H Ci 101-104 C1.HyCINO,
30 H H OCH; CH; &1 OCH; b
31 H H OCH CH; OCH; H b
32 H H OCH; CH; OCH; OCH; b

CH,O

R,
0
L )
g’ : CH,0
CH,0

cHO ©
OCH, 1
I,R,=R,=H
VI, R,R,=0
VII, R,=H;R, =OH
CH,O
H.
CH,0 NCH,
X
CRR,
Cl
ILR,=R,=H
IV,RR,=0

V,R,=H;R.=0H

b Viscous oil which was characterized by means of ir spectroscopy. ¢ All compounds

published descriptions of syntheses specifically directed
toward oxolaudanosine (VI) itself.®® We now de-
scribe a chemical and pharmacological investigation of
a number of compounds of the general types VI and
VII (Tables I-VI),

A variety of substituted phenethylamines and
phenylacetyl acid chlorides, exemplified by VIII and
IX, respectively, were converted to the corresponding
amides X by the usual techniques" (Scheme I). These
were cyclized to the isoquinoline moiety via the Bischler-
Napieralski reaction employing POCl; in refluxing
toluene as dehydrating agent. Separation and removal
of excess reagent was effected by dilution of the cooled
reaction mixture with large volumes of petroleum ether,
whereupon a dihydroisoquinoliuni salt usually sepa-
rated i1 a semicrystalline state. The latter was not
characterized but rather directly converted to the
1-benzyl-3,4~-dihydroisoquinoline (XI). Often, par-
ticularly with chloro-substituted variants of XI, these

(6) H. Yamagucli, J. Pharm. Soc. Japan, 18, 733 (1958),

(7) M. Tomita and J. Njimi, ibid., 78, 1229 (1958).

(8) T. Kametani and K. Fukumoto, ibid., 83, 1031 (1963).

(9) E. Schlittler and A. Lindenmann, Helv, Chim. Actn, 32, 1880 (1949).

(10) K. W, Bentley and A. W. Murray, J. Chem. Soc., 2487 (1963).

(11) R. L. Shriner, R, C. Fuson, and D. Y. Curtin “"The Systematic
Identification of Organic Compounds,” John Wiley and Sons, Inc., New
York, N. Y., 1456, p 200.
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Tanry T-

R,

R.
No. R R Re Ry R4 Rs My, °C (ornpla”
33 I OCILO Clly I I O0-91 CrTisNOy
34 11 OCH,0 CHy I Cl1 124127 CiH1sCINO;
35 T OCH.0 CH,4 I OCT, 122-124 T N0y
36 I OCH,O CTH, OCTH I GU~101 C.HuNO,
37 I OCH,0 ClHy OClH; QCTHL, 147~-140 Clgl11aN Oy
38 I OCH.0O 11 I I H36- 164 dect CrHWCINO,
) I OCH,0 H I 1 152-133 Chal 2 CIN Oy
40 I OCH0 I I OCIHIy 141~142 CysH 1sN Oy
41 11 OCH,0 I OCII 11 IR4-187 dect CiHiCINO,
42 8 OCIH,0 8 QOCH; OClI, 153154 CHizNO,
43 I OCI; OCIH; Cli; H 11 PLT-118 CpHaNOy
44 1§ OCH; OCH; CH; I Cl 156—18% CiypHCINQ,
45 H OCH; OCH, CIH, B! OCT; HO8--109 CooHaNOy
16 11 OCTH; OCH; Cl, OCI I 126~12% CyHa N,
47 I OCH; OCH; CIH, OClH;, OCTH 19-122 CaHzN O,
18 i 1 OCH; 1 It 11 O%-100 CirHNO.
44 I I OCH; I 11 Cl 12— 1050 CiHisCLN O,
H0 I I OCTH; I I OCTH; 155157 CoHiNOy
ol 11 I OCH;, I OCTH 11 155 - 1607 CsCIN Oy
a2 191 I OCH, 11 QOCH, OCH; 101-103 CdsNO,
53 I OCTI; OCIH, I I I FOU)- 1928 ClTsCINOg - 0010
H4 11 OCTH OCH: 11 11 Cl 130131 CisICINGO;
35 IT OCHj3; OCH; H H OCHI; 105-107 CradT i NO;y
H6 18 OCH; OCH; I OCH, OCH; 12193 CapHa NG,
by OCIHl;  OCH OCIH; CH;, 31 1 126127 ClagI1gCIN O,
o8 OCH; OCIT; QCH; ClI; 11 OCH; 0608 CaHauNO;
59 OCH,; OCH; OCH; CHy OCH; OCH; 148--151 dee? Caa g CIN O
03t I 8 OCTIy CH, T 11 107100 CrRITNO,
(3} I 11 OCIH, CHy I 'l 228-241 dee™ CiHCLNO,
52 I 1 OCH CHy 11 OCIHL 150--181 dec® CrdToCINO; - 0.5CHO 11
t5:3 I I OCTy C'H, OCII I 18D =186 dec? CrdlaCING;g
64 1 i1 OCH, C'Hy OCHy OC T 126--128 el TaN Oy

« Fixact yields were not¢ always compited due (o mechanienl losses with tarry materials during air oxidation, but were nsnally in 1he
25404, range over-all from amide. ? Hydrochloride. ¢ All compounds were analyzed for ¢, H, NX.

TapLe 111

R, R,
.+ . ind
R, ~#NTCH, -1
R CO
R,
R;
Yield, ,
No. R R1 Ry R R4 Rs B AMpe O torpula’
6.5 11 OCH.0 CHa 11 11 N1 233237 dec CrosHisINO;
66 H OCH,0 CH, I Cl 92 227-228 CisHi;CIINO;
67 H OCH,0 CH; h2i OCH; 04 248250 CaoHINO;4
68 I OCHO) CH; OCH; i 0% 204207 CyoH2INOy
Gy H OCHL0 CH, OCH; OCH, i 200-208 CuHyINO;
70 H OCH.O 1 I il T 229-230 CisHisINO;
71 i OCHO i1 I Cl 76 241242 CisH,;CIINO,
72 i OCH,0 Il i1 OCH;, 07 042243 CreHisINOs
e H OCH,0 i OCH; H GR 220-222 CisHisINO;4
It i OCH,0 il OCIHL OCHL 5 230-232 CooHnINOs
) i1 OCT OO, Cllg i 3] ) FOL-192 CaoHaINO;s


C20IIn.NO
C2.J-I2.NO4
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No.
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92
93
94
95
96

No.
97
98
99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128
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Tasre II1 (Continued)
Yield,
R R Rs Rs Ry Rs %% Mp,2 °C Formula?
H OCH;, OCH; CH; H Cl 68 175-176 CyHuyCIINO;
H OCH; OCH; CH;, H OCH; 88 179-180 CaHz I NOy
H OCH; OCH; CH; OCH; H 62 177-179 CaHulNO,
H OCH; OCH; CH; OCH; OCH; 76 202-204 CaoHosINOs
H H OCH H H H 87 198-200 CisHisINO,
H H OCH; H H Cl 62 205207 CisHisCIIN O,
H H OCH;, H H OCH; 75 193-193 CioHyINO;
H H OCH; H OCH; H 51 192-193 CroHgINO;
H H OCH,; H OCH;, OCH; 74 201-202 CoHpINO,
H OCH;, OCH; H H H 44 185-186 CisHINO;
1 OCH; OCH; H H Cl 89 172-173 CisHisCIINO;-0.5CH,OH
H OCH; OCH; H H OCH;, 5 157-160 CooH2INO,- CH,OH
H OCH; OCH; H OCH;, OCH; 65 184-185 CaHo dNO;
OCH; OCH; OCH; CH; H Cl 72 148-150 CauHCHINO,
OCH; OCH;, OCH; CH;, H OCH; 67 134-135 CoaHpINO;-0.5CH;0H
OCH; OCH; OCH; CH; OCH; OCH; 57 162-164 CosHaINOs
H H OCH; CHs H H 87 191-193 CisHyINO,
H H OCH; CH;, H Cl 81 197-198 C13H,;,CIINO,
H H OCH; CH; H OCH; 31 197-198 CooH2 INO;
H 1 OCH; CH OCH; H 47 169-171 CaoHzINO;
H H OCH; CH; OCH; OCH; 98 204-205 CoHoINOy
eIn all instances the specimens decomposed rather than melted. °See footnote ¢, Table I1.
TasLe IV
R, R,
R, NCH,
R CO
Ry
R;
Yield,
R Ri R Rs Rs Rs % Mp, °C Formula®
H OCH.0 CH;, H H 45 141-143 CisHisNO;
H OCH,0 CH; H Cl 32 130-137 CisHisCINO;
H OCH,0 CH;, H OCH;, 25 131-132 CyHaNOy
H OCH,0 CH; OCH; H 23 209-210e.b CaHyCINO;
H OCHgO CHa OCHa OCHa 32 236-239 dec? 021H24CINO;,
o OCH,0 H H H 32 121-122 CisHi:NO;
H OCH,0 H H Cl 43 115-117 CisHiCINO;
H OCH,0 H H OCH; 49 137-138 CisH1sNOy
H OCH,O H OCH; H 28 106-108 CyyH;yNOy
H OCH,0 H OCH; OCH; 45 245-246 dece CaHpCINO,
H OCH; OCH; CH; H H 39 105-107 CyHyNOs
H OCH;, OCH, CH; H Cl 31 197-200 dec® CaoHaClaNO;
H OCH; OCH; CH; H OCH; 35 113-115 CauHysNOy
I‘I OCHa OCHa CHa OCHa H 41 100—102 CZIH25N04
i51 OCH; OCH; CH; OCH; OCH, 34 195-19&a CoyHasCINO;
H I OCH; H 1 H 26 108-109 CisHiyNO,
H H OCH; H i Cl 41 113-114 CisHsCINO,
H H OCH; 1 1 OCH; 24 104-106 CisHaNOs
H 11 OCHa H OCIla H 24 167-169 dece ClgHz-zClNO;;
1I H OCH;, 1 OCH; OCH; 12 190-193 dece CoHoCINOy
H OCH; OCH;, H H H 23 104-106 CisHauNO;
H OCH; OCH; H H Cl 23 113-115 CyyHyCINO;
H OCH; OCH;, H H OCH; 26 183-185¢ CooHaCINO,
H OCHa OCHa H OCHa OCHa 29 195-196 dece ClezsCINOa
OCH; OCH; OCH; CH; H Cl 10 223225 dece CaHpClLNO,
OCHa OCHa OCHa CHa H OCHa 19 193-194 deC" ngstClNOa
OCHa OC}Ia OCHa CHa OCIIa OCHa 33 208—209 deC“ CzaHaoClNOs
H H OCHa CHa H H 38 181-183 decs CszzClNOz
H H OCH; CH;, H Cl 21 186-188 dece C1eHuCLNO,
H H OCH;, CH; H OCH; 43 87-89 CaoH2sNO;
H H OCH; CHs OCH; H 17 169-171¢ CaH24CINO;
H H OCHa CHa OCHa OCI‘Ia o0 198—200 dec“ 021H2501N04

¢ Hydrochloride.

® Methanolate.

¢ See Table 11, footnote c.
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Tama V
It R
N
) g
I, |
(|'H( H
R,
R,
Yield,

No. R R R R it My, 7C tormuta®
129 ()CH'_-‘ } I Il [T Ol 248251 deer Cla“mCIN()s
150 OCIL0O 11 I Cl 0 218-221 dees CislTyCLNO;
131 OCTLO it i OCll, 43 209-211 dec- CollCINO,
132 OCILY Cll 11 I Y 274255 deet CyaHpCINOy
133 OCILO Cl I 1 RO 231-234 dect Crolly CLNO,
134 OCIH) Clly 11 OCH; 84 220231 dec CuoHegCINO,
135 OCIHLO ClIy OCII; OCI; S 243240 dece Cy H26CINO;
I;;U ()(,‘“.1 ()((ll.l (,‘IIJ “ ((l T‘J '.”.‘)"'.”7 d(‘?("' (:201{25(,‘12‘_\'(,);)
137 OCIL OCII Cl; Ii OCIH 04 193-105 dec” Coy HwCINO,
158 OCTL OCH, Clly OCH; I L 2042006 dec CallxCINO;
39 I OCH; I 181 11 H0 122125 CislCINQ,"
[ED] 11 QCITI i I ' A 270273 deer ClallyCLNO,
111} I OCTI 1, OCTI OCTIL 41 200-211 dee Ca iy CINOy
142 I OCIH, CH OCH, I 0 FOUO- )3 CaolTgCIN Oy
145 ”(/‘“;1 ”(_'“5 Il H 3 S .”-).”T‘ (3111“2.101){();(
144 OCIH, OCLL 11 I 1 N FOT-- 1))« CliolTCLNO;
145 OCIH; OCTI; I I OClHL ag HES-HIG CuolIsN Oy
146 OCIIy OCIIy 11 OCIH; OCIHT 1] LOs-110 CullzNO;

“ Hydrochloride. ¢ See Tuble IT, foomore ¢+ C:

compounds were erystalline as the free base.  Usually
the compounds were viscous oils,  In all instances the
total erude reaction product XI was used for oxidation
to X11I, and thus the reported yields of this compound
represent over-all - figures for X — XII.  Initially
oxidution was effected by reaetion of XI with NusCre
O-HOA-H,S0, in a vigorously exothermic reaction.
The produet, first obtained as a black tar, was easily
purified by colwun chromatography, even on a large
scule. However, examination of the crystalline ma-
terial using umr spectroseopy indicated that it was often
a mixture of the dihydro (XII) and fully aromatized
1-beanzoylisoquinolines  (XIII) and oceasionally con-
sisted primarily of the latter produet.  As attempts to
regulate this vigorous exothermic reaction were to no
avail, the slow, but mild and specifie, air oxidation
conditions of Perkin, ef al.,* were applied to XTI, Thus,
the crude Bischler-Napicralski base was dissolved in
excess methanol and stirred i an open tray for periods
varving from 1 to 3 weeks. Upon stabilization of the
intensity of carbouyl absorption in an i spectrum of
the concentrated reaction mixture, the basie product
was 1=o0lated in the usual manner and purified by colunin
chiromatography and subsequent crystallization.  XII
wax directly reduced to the corresponding l-a-hy-
droxybenzyl-1,2,3 4-tetrahydroisoquinoline  derivative
XIV (stereochemistry unknown) with NaBH,~MeOH.

Treatment of XII with methyl lodide vielded the
quaternary salt XV, which was selectively reduced to
the 1-benzoyl-N-methyl-1,2,3 4-tetrahydroisoquinoline
XVIwith Raney niekel and hydrogen at ca. atmospheric
poressiure or alternadely to  the  -e-hydroxylbenzyvl
derivative XVII with NaBI~AMeOH.

2123 002 Boek, R 0 Haworth, and Wo I Perkin, Jro, J. Cheor. Soc., 128,
ESRR LB ERE I

caled, 67.60; fonud, 67.16.

Pharmacology.--T'he series of a~oxo- and a-hydroxy-
I-benzyltetrahydroisoquinolines was subjected to sev-
eral pharmacological sercening procedures. Most of
these compounds were tested for dose-range studies in
the mouse, elevation of pain threshold to pressure, and
for antipyretic activity in the rat,

Doses of 300 mg/kg po were initially administered to
mice which were then observed for gross behavioral
changes, pupillary alterations, reaction to thermal pain,
lowering of rectal temperature, inusele tonus, and
toxicity (Table VII). DPresumptive cvideuce for anti-
inflammatory aetivity was measured by three paran-
eters:  pain, skin  temperature, and  edema.  The
effect of the compounds on pain threshold was measured
by the pressure method of Randall and  Selitto!
{(I'able VILI) and also by the thermal method of D’ Am-
our and Bmith.**  Skin temperature was measured with
a “Banjo” surface probe and telethermometer, while
redaction of edema was measured by a modification of
the method of Winter, ef al.V?

Cardiovaseular studies were earried out in the chlora-
lose-anesthetized eat.  Meau carotid pressure was re-
corded by means of a nmercury manometer on a smoked
kyvinograph drum.  All drugs were administered iu-
travenously ri¢ the femoral vein. Blood pressure
responses to the test compound were recorded as well
ax the integrity of the peripheral and ganglionic auto-
nomic nervous system. The latter was measured by
several speecific test agents. These were epinephrine,
uorepinephrine, DMPP (1,1-dimethyl-4-phenylpiperi-

(I e L QatdadCiond J 3L Setileo, Arek, Dadert, ['hormocadye, 111, 409
[AHETEN

[SE RN N
T NY40.

A5 AL Winler, bn V. Ristey, sud GL W, Nuss, ib1d., 141, 369 (QU63).

L. D Vpowr and 1. F. Smilie J, Pharmacol. lixpll, Therap., 12,
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ScHEME I
CH,COCI O
< + — —_ < .
NH, p NH O N
VIl QO
1X
“CH, H
Cl
Cl
X X1
< p N
~— +
O NCH, NCH, <o _N < P
GO co co co
Cl Cl Cl ¢l
XVI / XV / Xl Xil
O
<o NCH, NH
CHOH CHOH
Cl Cl
XVl X
TasLe VI
R, R,
R, N-—H
CHOH
R,
R
Yield,
No. R R: Rs Re Rs % Mp, °C Forwula®
147 OCI, OCH; 184 H OCH; 67 122-124 C1oHsNOy
148 OCH; OCH;, 11 184 Cl 53 205-207 dec” CisHaClLNO;
149 OCH,0O 16 154 OCH; 35 208-209 dece CisH2CINO;
150 OCHzO H H Cl 61 225—227 dec® CnHﬁClzNOa
151 OCH;, OCH;, CH, H H 52 254-256 dece C1sH24CINO;
152 OCH; OCH; CH; OCH; H 50 206-210 dece CaoHasCINO;
153 OCH;, OCH;, CH; H OCH;, 41 244-246 dec® CooHsCINOy
154 OCH,0O CH; OCH, OCH;s 62 225-228 dec® CaoH2CINOs
135 OCH-0 CH, OCH; I 50 198-201 dec C1yH,CINO,

» Hydrochloride. ® See Table 11, footuote c.

zinfjum iodide), FTM (furfuryltrimethylammonium
iodide), and peripheral vagal stimulation. Antihista~
minic activity was determined by blockade of the
depressor response to injected histamine, and centrally
acting compounds by blocking the pressor effect due to
bilateral cartoid occlusion.

Discussion of Results

Table VII shows overt effects produced in mice.
One can see that almost all of the compounds which
produced effects in the mouse caused a CNS depressant
action. This was usually accompanied by one or more
of the following effects: decreased spoutaneous motor
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Taser VI

SuMaMany ar Dosig

Oose,

M, ke
No. e Olgervacions”
BE 150 NOI,

300 Tachypuen, st} SMA aet.
3430 300 NOILS
3 300 S osMA
AR-40 300 NOI
41 300 SEto marked | SMA
42 SO0 NOI
45 Ling NOI-

200--340 =1 o mod CNS depression, bradyp-
neit, mereased pain threshold, low
posture

+4 300 NOL

15 0=~ 150 Hvpothermia

300 =] depression, bradypnea, low hody
posture, inereased pain threshold

16 300 SELosMA

47 300 SE L SMA, low posture, bradypnea

A8 -52 500 NOL

¥ 150 NOIS

300 Marked depression, low posture, hy-

potonia, increased pain threshold

b 300 NOL

5o 150 NOI

300 Mod | SMA, low posture, inereased

pain threshold

RIVENEY 30 NOIZ

54 500 AL oSAIA

G061 300 NOE.

652 300 Laerimatian

63 300 NOE

634 300 Shtomod | SMA, dyspnea

O7T-OR 30 NOF«

49 300 Tachypnea, dyspnea, mod | RMA,
sl mydriasis

TO0--T0S SO0 NOE

109 300 Tnereased pain threshold, marked |
SMA, sl ptasis, hypotonia, laeri-
mation, bradypnea, loss pinna re-
flex

110 SO0 NOL

1 300 S SMA, Dradypnen, mod CNS

depression, hypothermia, dyspnea

bi2-116 300 N0
1T EH0 NOI
300 Lhyvspnea, low posture, marked de-

crense SMA, marked CNS depres-
sion, laerimation, bradypnea
bis 300 NOIy
LY 50, 100 S| SMA, hypersensitivity, low
posture, hyperthermia
300 Mod | 8MA, mod CNS depression,
bradypnea, hypersensitivity, hy-
perthermia, ataxia, dyspnea, myv-
driasis
“ SMA = spoutancous mator activity, NOL = no overt side

activity, low posture, hypotonia, respiratory depressiou,
and tremors or convulsions. Of the 89 compounds
tested and listed in Table VII ouly nine produced
toxicity in the form of running seizures, tremors, coii-
vulsions, or death.

It is interesting to note that in spite of the apparent
toxicity of these compounds (129, 131, 134, 135, 138,
139, 141, 142, 152), ouly oue produced lethality at a
dose level as low as 100 mg/kg. Compound 142

anor TeEsrtinGay Mics

roase,
g Ky
No. piir Olservalions”
120 500 SECNS depression, bradypnen, low
posture, mydriasis, hypotouiu
P21 128 300 NOE
129 S0 Low posture
tou Hypothermia, =1 CNS depression,
dy=pnen, mydriasis, convilsions
130 300 Low posture, bradvpnea, mad |
SMA
131 S SEto mod | SMA, hypothermia
oo Running =eiznres, convulsions, opis-
thotonas, acute death
132 1oy SEto mod 1 SMA, ataxia
200) Law postire, mod 1 SMA, acaxio,
exophthalnina, mydriasiz, hypo-
thermia, laerimation, sl plosis
135 300 NOE
134 ) Marked 1 S)2IA, high posture
150 Iixophthalnia, straub tail, vocalizn-
tion, convulsions, mydriasis, ataxin
135 ton Mod stimulation, hypersensitivity
200 Dyspnea, popeorn convilsions, gasp-
mg, salivation, death
136, 137 300 NOI
138 200 Loz posture, hypothermia, mad |
SMA
300 Salivation, running seizures, exoph-
thalmas, hypotherniy, mod |
SMA, mydriasis
130 100 Low  posture, hypersenzitive 1o
mu('h, N l SAA
200 Straub tail, ataxia, running seizures,
convulsions, emprosthotonus, ex-
ophthalmos
140 300 NOT
141 200 S 8MA, hypothermia
SO0 Low body posture, mod depression,
tachvpnea, scizures, hypotheruna,
| sMA
142 200 Low posture, | SMA, dyspnes, hy-

pothermia

Soa Mod | SMA, exophthalmos, dysp-
nea, (remars, hypatonin,  eyvano-
s1%, nenre death

143, 144 300 N

145 300 Hypothermia, low posture, | SMA
146 300 Hypothermin, low posture, | SMA
147--149 300 NOI
152 150 Low posture, § SMA
300 Ax abave, dyspnen, convulsions
153 300 Dinrrhen, =l mydriasis
150 5 S SMA, low posture
10 Ataxia, dyspnea, loss piina reflex
300 Ax above, hypersensitivity to toneh,

loss righting reflex

effeets.

caused lethality at 300 mg/kg, while the rest caused
only running seizures, tremors, or convulsions. Gen-
erally, most. of the benzyltetrahydroisoquinolines werce
relatively nontoxic; however, they were not sufficiently
potent as CNS depressants to be considered as tran-
quilizers, sedatives, or hypnoties, aud further neuro-
logical investigation was not warranted. Two eomn-
pounds (134 and 135) produced some degrec of stimnu-
lation in the dose range; however, higher doses cansed



July 1968

TasLg VIII

SUMMARY OF ANALGETIC AND ANT1PYRETIC TESTS
(RANDALL AND SELITTO)

Pain
Dose, threshold
No. mg/kg po elevation® Antipyresis®
33 100 + bl
34-37 100 — -
38, 39 100 + -
40, 41 100 - -
42,43 100 + -
4448 100 - -
49 100 + -
50 100 - -
51 100 ++ -
H2 100 - -+
) 100 - ++
hYd 100 - -
58 100 + -
HY-62 100 - -
63 100 + -
64 100 ++ -
97a 25,50, 100 —,4+4+, ++  ++, -, ++
98 100 + -
99 50, 100 - ++ - =
100 100 - +
102 100 ++ -
103 100 - -
104 100 + -
105 100 - -
106 100 ++ +
108 100 - +
110 100 + -
112 100 — + 4+
115, 120 100 - —
121 100 + -
122 100 ++ ++
127 100 - -
129 350 ++ -
130 100 - —
131 100 ++ ++
132, 133 25 - -
134,26 135 100 — —
136,137 100 +4+ -
138 100 ++ + 4+
139 100 ++ —
140-142 100 - -
143 100 ++ —
144 100 - +
145, 146 100 - -
151 100 +++ -
152 100 - -
153 100 + -
155 50 - ++

e Reduces pleural fluid volume. ¢ Reduces carrageenin-induced
edema at 25 mg/kg po and carrageenin abscess at 100 mg/kg po.
¢ 4+ = significant, — = not significant.

toxicity., It can be speculated that the increase in
spontaneous motor activity observed with these agents
was a reflection of toxicity and not a selective stimulating
action on the central nervous system.

Table VIII shows a summary of our tests in measur-
ing elevation of pain threshold with the Randall and
Selitto procedure. This test is sensitive to agents whose
pain threshold properties are at least equivalent to
aspirin, phenylbutazone, or acetanilide. It is to be
noted that approximately one-third of the 70 com-
pounds screened exhibited some degree of pain threshold
elevating properties or analgesia. A number of these
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were also tested in the D’Amour and Smith tail flick
test, which is selective for the more potent analgetic
agents, such as codeine or morphine. Only one com-
pound (97) had significant pain-elevating effects;
nevertheless, it was considerably weaker than codeine
in this test procedure. Approximately 209, of the
compounds listed in Table VIII showed significant anti-
pyretic activity. Both aspirin and phenylbutazone
have such activity in raising pain threshold and lowering
temperature of the inflamed foot in the rat and are also
effective antiinflammatory agents in man. Compounds
having this dual activity in rats are considered candi-
dates for antiinflammatory testing. Compounds 97,
104, 106, 122 131, and 138 produced significant activity
in these two parameters; however, they were much less
active than phenylbutazone. One compound (134)
reduced both carrageenin-induced edema and car-
rageenin-induced abscesses. This agent was also cou-
siderably less active than phenylbutazone.

The results indicate that the series of compounds
described in this study do not display sufficient bio-
logical activity in the aforementioned tests to warrant
further testing at this time.

Experimental Section'®

N-(3,4-Methylenedioxyphenethyl)-4-chiorophenylacetamide
(X).—A mixture of p-chlorophenylacetic acid (102.0 g, 0.60
mole) and SOCl; (400 ml) was boiled at reflux for 3 hr. The
solution was cooled and evaporated to dryness in vacuo; CsHs
(100 ml) was added and the concentration was repeated in vacuo.
The resultant viscous oil was dissolved in C¢Hg (200 ml) and the
solution was added, with cooling and stirring, over a 10-min
period to a mixture of 3,4-methylenedioxyphenethylamine (80 g,
0.48 mole), CsHg (200 ml), and 109, NaOH (600 ml). Stirring
was continued until crystallization occurred and the mixture was
then allowed to remain at 25° for 1 hr. The solid was filtered
with suction and washed (H,O, hexane) to give a white, solid
product (134 g, 88%). An analytical specimen, mp 139-141°,
was obtained by recrystallization from EtOH-H,O.

1-(4-Chlorobenzoyl)-6,7-methylenedioxy-3,4-dihydroisoquin-
oline (XII),—A stirred solution of N-(3,4-methylenedioxy-
phenethyl)~4~chlorophenylacetamide (132.0 g, 0.415 mole) in
POCI; (350 ml) and PhMe (450 ml) was boiled at reflux for 3 hr.
The hot solution was cooled to 25° and treated with petrolenm
ether (2 1., bp 30-60°); a precipitate developed which was
separated from the supernatant liquid by decantation. This
procedure was repeated with additional petroleum ether (three
1-]. portions) wuntil the liquid phase was essentially colorless.
Ice (800 g) was added to the solid and the mixture was made
alkaline with NH,OH and extracted (CHCl;); the organic extract
was washed (NaCl solution) and dried (Na,30s). Removal of
solvent in zacuo yielded a viscous oil which was used in subsequent
operations without further purification. It was dissolved in
MeOH (4 1.) and placed in an open, well-ventilated tray (28 X
40 c¢m); periodic additions of MeOH were made in order to keep
the solvent at its original level. After 3 weeks the mixtire was
filtered to yield a solid product (25 g). The filtrate was evap~
orated to dryness in vacuo, and the residual oil was dissolved in
CHCl; which was washed (NHOH, NaCl solution) and dried
(NaxS0Oy). After concentration in racue the resultant viscous
material was passed over a Florisil column (700 g) in CHCI;
to give additional solid product (15 g, total vield 449%). An
analytical sample, mp 132-133°, was obtained by recrystalliza~
tion from MeOH.

1-(4-Chiorobenzoyl)-2-methyi-6,7-methylenedioxy-3,4-dihy-
droisoquinolinium Jodide (XV).—A mixture of 1~(4-chloro~

(16) Melting points were taken in open glass capillaries on a Thomas~
Hoover Uni-Melt apparatus and are corrected. Miecroanalyses were carried
out by Miss Margaret Carroll and her associates at Smith Kline and French
Laboratories. Where analyses are represented by the symbols of tlie ele-
ments, analytical values obtained were within £0.4% of the theoretical
values.
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benzoy1)-6, 7-methylenedioxy-3,4-dihydroisogninoline (12 g, 0.026
male) and Mel (30 ml) was heated in a sealed vessel at 100° for
3 hro The collected precipitate was reerystallized fram MeOl]
tOAe to yvield o yellow erystalline solid (133 g, 7691 wp
24 1-242° dec.
1-(4-Chlorobenzoyl)-2-methyl-6,7-methylenedioxy-1,2,3 4-tet-
rahydroisoquinoline (XVI).-—Raney nickel (2 g) was added to 2
salntion of NV (10.0 g, 0.022 mole) in MeOH (1200 ml) and the
mixtire was hydrogenated at atmospheric pressnre; nptake of
Ty essentially ceased after 1 hr with nprake of 1.3 molar cquiv.
The mixture was filtered and the filtrate was cancentrated in
racwo. 'T'he rexidne was (reated with ¢ N HCI (o yield 0 yellaw
=olid which was filtered off and partitioned between CHCY; and
6 N NIH4OH.  The organic layer was separated and the aqueons
Inyer was extracted several more times with CHCl;. The cam-
bined organic layvers were washed (satnrated NaCl) and diied
(N8O Removal of solvent /n racwo yielded an amorphons
material which was erystallized from MeOIT o give o white erys-
talline =olid (3.1 g, 437,), mp FIH-117°.
1-(4-Chlorobenzoyl)-6,7-methylenedioxy-1,2,3,4-tetrahydro-
isoquinoline (XIV).—NaBIl; (5.5 g 0.15 male) was added (o a
reflnxing solntion of NII (3.5 g, (1011 male) in MceOTD (30 ml).

Vol, I'l

Teating was cantinued (or an additionad honr; TLO (200 ml) was
added, and the mixtiore was concentrated to e 150 mlb v rae .
The aguneons =olntion wax extracted with CHCE, washed (=ato-
vited NaCty and diied (NagSOy). Removal of solvenl /i raero
vielded o viscons ail which was erystallized as the corresponding
hydrocldoride 22,4 ¢ 657700 An analy teal sample, wap 225 2257,
wils obtained by recrystallizatan from methanol.

1-14-Chloro-«-hydroxybenzyl)-2-methy!-6,7-methylenedioxy-
1,2.3 4-tetrahydroisoquinoline (XVII - A mixtire of NV (5.0 g,
0.(0066 mole), NaBH; (5.0 g, 0.14 ole, and MetIT 2400 mb) was
boiled a¢ veflnx for 90 min, 1,0 was added and the mixtnre was
concentvated i caewo (o e S0 ml. The residne was extracted
with CITCL which was washed with snturated NaClsolntion mud
dried (Na. Remaval of solvent in raexo vielded a colorless
oll wlhich evvstallized ¢ 1,29 g, 500:) on treatiment with ethered
HCEL  An analyteal specimen was abiained by reerystallization
Fron MeOT - IScOA ¢
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A munber of a-keto, o-hydroxy, and e-amino-1-benzyhisogninalives related to papaveraldine and papaverinol

hiave been prepared and examined pharmacologically.

for cardiovasenlar activity, and analgetic-antipyretic -untiedema studies.

group, derivable from these data, is dizcenssed.

The a-derivatized 1-beuzylisoquinoline derivatives
exewplified by papaveraldine (I), papaverinol (IT), and
papaverinylamine (IIT) are of general medicinal,
chemical, and pharmacological interest beecause of their
direet relatiouship to the clinically efficacious spas-
molytic papaverine (IV), To date, however, therc

CHO A AL,

CH,O

CH,0

CHO "+

LR,R,=C=0
II,R,=OH;R,=H
IILR,=NH,;R,=H
IV,R =R,=H

arc only scattered reports of syntheses and biologieal
testing in this area. Thus, 5 and 6'-monomethyl-
papaveraldines,t* as well as a number of variants in
which one to four of the methoxyl groups have been
replaced by methyl moieties, have been described.® 1n
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) €. Szautay and K. Steczsek, Acta Chim. Aewd. Sci. Hung., 28, 79
(19101,

{33 0. Gl Beastey wnd N, Borger, /. Med. Chem., T, 686 (1964).

by oS0 Buek, R DL laworitl, and W, 1L Perkin, Jr., J. Chem. Soc.,
2176 Q9201

Testing covered dose-rnnge stidies in mice, examination

The pharmacological profile of the

the carresponding tetrahydroxy compound,® the 3/,4,-
5,6-tetramethoxy isomer,® 6-bromopapaveraldine,” des-
(tetramethoxy)papaveraldine (= 1-benzoylisoquino-
line),® and several substituted 1-(4-pyridoyl)-6,7-di-
methoxyisoquinolines® have been described. In the
papaverinol serics, only the 6-bromo” and the pyridoyl®
analogs were prepared, and there is one publication
devoted to synthesis of several e-amino compounds.'

Oun the biological side one finds only a few scattered
obscrvations in these serics.  Thus, papaveraldine and
papaverinol are apparently in some respects biologically
similar to papaverine, 7.e., they show activity against
barium chloride aud acetylcholine-induced spasm,'!
liave protective action against histamine-indueed
Lronehospasin,'? but have little or no analgetic activity
after oral administration in rats.'3'  The correspond-
ing 6’-broma compounds as well as 6’-bronopapaverine
are likewise antispasmodic at similar dosage levels?
Some other studies report the abseuce of any effect of

|

papaveraldine on clectrically stimulated laryngeal

<5) M. Oberlin, Aevh. [horm., 265, 256 (1927).

15) E. Spith, K. Ried(, and (. Kubiczek, Monatah., 79, 72 (10:48).

(7) ‘T, Vitali aud (i, Azzolini, Boll. Soc. [tal. Biol, Sper., 31, 1025 (11551,

(8) J. . O'Leury, 1. E. Iqary aud J. H. Slater, ’ror. Soc. Lzptl, Biol.
Med., 76, 738 11951).

(9) F. D. Popp and W, I, Mcliwen, J. Am, Clhem. Soc., 80, 1181 (1958

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

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

(12) F. Mercier, M. R. Sestier, and L. Richand, thid., 146, 1359 (1952).

113 1. Mercier, P, Marinacce, and L. Richaud, ¢bid., 146, 1757 (1952).

(14) A, Brossi, 1. Besendorf, L. A. Pirk, and A, Rhciner, Jr,, in “Anatl-
goties,” G deScevens, 1d., Nededic Vress Ine., New York, N, Y., 1485, 1«
281,




