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A series of substituted 1-thiophenoxyethyltetrahydroisoquinolines (IV), their sulfoxide and sulfone analogs, 
and several substituted 1-phenoxyethyltetrahydroisoquinolines (IX) were synthesized and evaluated for an- 
algetic activity. The 
preparation of ’i,8-dimethoxy-3-methyl-3,4,5,9b-tetrahydroazetidino[2,l-a]isoquinolinium p-bromobenzene- 
sulfonate (VIII), a key intermediate in the qynthesis of I V  and IX, is described. 

Some of these compounds demonstrated good analgetic activity when tested in mice. 

Several 1-phenethyltetrahydroisoquinoline com- 
pounds are known to possess good analgetic a ~ t i v i t y . ~ ~ ~  
In particular, methopholine (I) has been evaluated 
clinically and shown to be approximately equal to  
codeine in analgetic potency. Recently, the syntheses 
of a few I-phenoxymethyltetrahydroisoquinolines 
and 1-thiophenoxymethyltetrahydroisoquinolines (11) 
have been r e p ~ r t e d . ~ , j  These compounds show little 
if any analgetic activity. We have prepared several 
substituted 1-thiophenoxyethyltetrahydroisoquinolines, 
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their sulfoxide and sulfone analogs, and several 1- 
phenoxyethyltetrahydroisoquinolines (see Tables I-IV). 
A few of these compounds have shown strong analget’ic 
activity when tested in mice. 

Chemistry.-Three methods of synthesis were used 
for the preparation of the tetrahydroisoquinolines. 
The standard Bischler-Napieralski6 cyclization of 
several homoveratrylamides (111) with Poc&, or PClj 
followed by SaBH4 reduction and formaldehyde- 
formic acid methylation worked for several of the thio 
compounds (IV) as shown in Chart I. The Pictet- 
Spengler procedure’ was used for t’he preparation of V 
but was generally an unsatisfactory procedure (Chart 

Since these two synthet’ic methods were not satis- 
11) * 

(1) Some of these compounds have been described by T. A. hlontzka. 
U. S. Patents 3,378361 (1968) and 3,389,141 (1968). 

(2) A. Brossi, H. Besendorf, L. A. Pirk, and A. H. Rheiner, J r . ,  in “hn-  
slgetics,” G .  deStei-ens, Ed., Academic Press, S e v  York, S. Y., 1965, 
Chapter 6. 

(3) (a) A. Brossi, H. Besendorf, B. Pellmont, M. Walter, and 0. Schider, 
Helu. Chim. Acta, 43, 1459 (1960); (b) AI. Walter, H. Besendorf, and 0. 
Schnider, ib id . .  46, 1127 (1963). 

( 4 )  I .  JirkoT-sky and AI. Protiva, Collect. Czech. Chem. Commun.,  32, 1197 
(1967). 

(5) R. Dorme, P. Rumpf. C. Viel, R. Morin, D. Vigier, and C. Menillet, 
Bull. Soc. Chim. Fr.,  2582 (1965). 

(6) 1%‘. M. Whaley and T. R.  Govindachari, Org. Reactions, 6, 74 (1951). 
(7) W. AI. X’haley and T. R. Govindachari, ib id . ,  6 ,  151 (1951). 
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factory for the oxygen analogs and did not lead to easy 
variation of the aromatic substituents, another syn- 
thetic approach was developed. The key intermediate 
in this scheme, 7,8-dimethoxy-3-methyl-3,4,5,9b-tetra- 
hydroazetidino [2,l-a]isoquinolinium p-bromobenzene- 
sulfonate (VIII), was synthesized as shown in Chart 
111. LAH reduction of the tetrahydroisoquinoline- 
acetic acid ester VI afforded the tetrahydroisoquinoline- 
ethanol VII. Treatment of VI1 with p-bromobenzene- 
sulfonyl chloride and Ka2C03 in chloroform a t  25” gave 
a good yield of the azetidinium compound VIII.* 

(8) The piperidinium analog, 1-methyl-1-azoniabicyclo [4.2.Oloctane 
chloride, has been reported; see (a) A. Ebnother and E. Jucker, Hels .  Chzm. 
Acta, 47, 745 (1964); (b) E. R.  Laragnino, R. R. Chauvette, IT. K. Cannon, 
and E. C. Kornfeld, J .  Am. Chem. Soc., 82, 2609 (1960). 
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The reaction of this compound with the Sa d t s  01 
substituted phenols and thiophenols gave the tlesired 
tetrahydroisoquinoliiies (IT and IX) in good yields.9 

1 -p-C hlorot hiophenoxyet hyl-6,7-dimet hoxg-%met hyl- 
1,2,3.4-tetrahydroisoquinoline (2) was prepared both 
by the cyclization of the homoveratrylamide with 
POC1, and by the reaction of p-chlorothiophcnol 
u-ith VIII, thus confirming the position of the ring 
opening on the axetidinium ring and the -tructural 
assignment of the products. 

The sulfoxides Xa  arid sulfones Xb were prep"d by 

S a . n = l  
b , n = ?  

($1) .lzetidinium ctimgtiiinds Iial-e only recent13 been i l i on  II r o  I M V C  guod 
alkylat ing properties; see (a) G. Fodor.  . I .  Am. Chem. Sac . .  88, 1040 (1966); 
0. E. Edwards. G. Fodor, and I,, Marion. Can. J .  Cliem., 44, I:( (1!466j; 
i l i j  V ,  R. Gaertner. Telrnheiiron L e f t , ,  343 ,1967);  Y.R.  (2aertnf.r. J .  Org .  
C h r m . ,  33, 523 11968). 
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TABLE I11 
2-lIETHYL-l-SCBSTITUTED THIOETHYLTETR.~HPDROISOQI-IKOLISES 

No. R,  

18 OCHD 

19 OCH, 

20 OCH, 

21 OCH, 

22 OCH, 

23 OCHI 

24 OH 

25 OCHi 

26 H 

27 H 

CH,CH,SR 

1-ield 
Rz R. Method" % 

OCH3 

OCH3 

OCH, 

OCH, 

OCH3 

OCHI 

0 H 

H 

H 

H 

B 

B 

C 

B 

C 

A 

D 

Bo 

Bh 

Bh 

40 

8 3 

9 5 

71 

40 

57 

25 

57 

45 

83 

l f p ,  o c  

98-98.5 

1-56.5-157 

95-96.5 

3 

110-135 dec 

118-135 dec 

180-184 dec 

100-104 

151-155 

152-155 

165-167 

Crystn 
solventb 

.4 

B-C 

C-D 

E 

E 

F-G 

B-G 

C-E 

C-E 

C-E 

CigH2&"03S.2HCl. CzHjOHe 

a Method refers to Experimental Section. b A = EtOH, B = hIeOH, C = EtOAc, D = Skellysolve B, E = EtOH, F = Me2- 
c All compounds were analyzed for C, H, N, and unless otherwise indicated the analytical results obtained were within 

d C: calcd, 66.24; found, 65.74. e One mole of EtOH shows in nmr. I H20: calcd, 4.02; found, 
0 7-lIethox~-3-methyl-3,4,5,9b-tetrahydroazetidino [2,1-a] isoquinolinium p-bromobenzenesulfonate (66) was used as starting 

CO, G = H20.  
~ k 0 . 4 7 ~  of the theoretical values. 
4.38. 
material. h 3-lIethyl-3,4,5,9b-tetrah~droazetidino[2,l-a]isoquinolinium bromide (65) Fas used as starting material. 

TABLE I V  
6 , ~ - ~ I ~ E T H O X T - 2 - M E T H Y L ~ - P H E ~ O X Y E T H Y L T E T R . ~ H ~ D R O I S O Q U I ~ O L I Z \ T E S  

c H J o q N C H 3  CH,O 

CH,CH,O 

Y LV 
Crystn 

No. v W x Y Yield, '$& Mp, o c  sol\ enta Formulab 

28 H H H H 52 181-154 A CzoH2jN03. HC1 
29 H H C1 H 60 190-194 B CzoHz4ClN03. HC1 
30 H c1 H H 57 177-182 C CzoH2rClN03. HCl 
31 c1 H H H 67 116 5-119 5 C CzoHzaClN03. HCl 

A CzoHz3ClzNO~. HC1 32 H c1 Cl H 82 171 5-174 
33 c1 H H c1 82 185-188 C C ~ O H ~ ~ C I ~ N O ~ .  HCl 
34 c1 H c1 H 61 146-149 C CzoHzaClzN03. HC1.O 5HzOc 
3 5 c1 c1 H H 85 127-129 B CzoHz3C12N03. HC1 

37 H H F H 62 177 5-187 5 C CzoH24FN03. HCI .0.5CzHjOHd 
38 H H NO2 H 58 179-189 C CzoHz,NzOs. HC1 
39 NO, H H H 22 150-152 B CnoHuNzOs . HC1.0.5HnO 
40 H H CF3 H 74 199-206 C CziHz4F3NOa. HC1 
41 H H OCHi H 70 178-181.5 B CziHnN04. HC1 

36 H H Br H 59 179-1 89 C CZoHz4BrNO3 .HCl 

0 A = i-PrOH, B = EtOH, C = 95% EtOH. * All compounds were analyzed for C, H, N, and the analytical results obtained were 
c H20: calcd, 2.04; found, 2.41. within ztO.45 of the theoretical values. d 0.5 mole of EtOH shows in nmr. 



Hz02 oxidation of the  corresponding thio coinpouiid, 
IT in AcOH (see Table 11). 

Pharmacology.--The conipounclr \\ ere rsvaluat ed 
for analgetic activity by the moil-e hot plate test."' 
l'hc average per cent incrc in  r ~ 5 p o n w  time w:ts 
determined ut 15,  30, and GO niin after the admiiii3tr;t- 
tiori of the test drug. The (lose which produced a. 50yo 
iiicrease in reaction timc in of the treated ariiniiils 
 as calculated from a plot of the average proportion of 
animals responding ( >SOc ;) agninzt the logarithm 
of the dose. The ED60 W'BJ computed by the method of 
Litchfieltl and Wilcoxon." Table T littq the moqt 

N 0 1 

2 I I  
1 C1 

S :3 c1 
14 CI 
S t i  €I 
I T  C1 
Codeine 
d-Propoxyphene 

Approximate Val tie. 

I.? Fr 

active compounds and their LDac values. Codeine 
and d-propoxyphene are included for comparison. 

The oxygen series (IX) wab inactive except for 
minimal analgetic activity in compounds 32 and 36. 
The thio compounds IV  with a 4-chloro (2) or 3,i-di- 
chloro (4) substituents showed significant activity 
which was generally enhanced by sulfoxide or sulfone 
formation. Demethylation of the 6,7-methoxyls (24) 
or removal of either the 7-methoxyl (25) or both meth- 
oxyls (26 and 27) destroyed the activity. The htruc- 
tural requirements for arinlgetic activity in this series 
appear quite inflexible and do not correspond to the 
methopholine series. ? s 3  The 4-nitro and 4-fluoro com- 
pounds in the methopholine series are very active n-hile 
these analogs in our series are inactive. 

Experimental Section 
All nieltiiig points were deterniiiled o i i  a Fibher-Johiis nieltiiig 

point apparatus and are corrected. Khere analyses are indicated 
only by symbols of the elements, aiialytical results obtained for 
those elements were within 10.4"; of  the theoretical values. 
Xmr and ir spectra were recorded for all compounds and are coli- 
histent with assigned structures. 

Substituted 6-thiophenoxypropionic acids (Table TI) were 
prepared by the method of Stewart and Natheslz using 2 equiv of 
KaOH and P-bromopropionic acid in place of P-propiolactone. 
Substituted Thiophenoxypropionic Acid Homoveratrylamides 

(Table VII).-A mixtiire of substituted thiophenoxypropionic 
acid (0.5 mole) and homoveratrplamine (90 g, 0.5 mole) in I 1. 
of PhMe was heated under reflux using a Dean-St'ark t'rap to 
remove HnO. When the theoretical amount of HzO (9 ml) had 

c l O j  S .  13. Eddy and D. Leimbacli, J .  1 ' i in~"ucol .  E x p .  Ther. ,  107, 385 
(19.52). 

(11) J. T. Litclifield and I;. \F-ilcoxon, ibzd . ,  96, 99 ( l Y 4 Y ) .  
(13) F. 11. Stewart and R. A .  Mathes,  .I. Oru. Chem.,  14, 1111 (1949). 
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TABLE VI 
RSCH2CH2C02H 

KO. R Crystn solvent Yield, % Mp, oc Formula Analqses 

42 4-ClCsHc H?O-EtOH 90 87-90" CsHgClOzS 
43 4-CFaCeH4 n-Hexane 89 63-64 CioHoF302S C J  

44 4-FCeH4 EtOAc 95 70-72 C Q H ~ F O ~ S  c, H 
4 $5 2-C,HsXSb CsH6 8 5 66-69' CsHiiN02S 

Q F. Krollpfelffer, H. Schultze, E. Schdmbohm, and E. Sommermeyer, Ber., 58, 1654 (1925), reported mp 90-91". * CjHsNS = 45-  
dimethylthiazolyl, Lit.12 mp 66-67", 

TABLE TI1 c H ~ o n ~ ~ 2 ~ ~ 2 ~ ~ ~ ~ ~ I ~ ~ - ~ ~  
CH ,O 

NO R Crkstn solvent Yield, % Mp,  oc Formula Anal1 ses 

46 4-ClCsH4 Me2CO-H20 80 82-84 Ci~H22ClX03S C, H, N 
47 4-CFaCeH4 Et0 Ac-hexane 54 81-83 C~oH22FzN03S '7 HJ 
48 4-FCsH4 Et 0 Ac-hexane 61 76-77 C I S H ~ F N O ~ S  c, H, N 

113 5-115 CmHzaN20iS? H, N;  Ch 49 2-C,H&Sa lIe2CO-H20 26 
0 CsH&S = 4,i-dimethylthiazolyl. b C: calcd, 56.93; found, 57.32. 

T.IRI.E 1-111 

C H J o q N  CH,O 
1 

CH,CH-SR 
Yield, 

NO. R Method Crsstn qolvent x Mp, " C  Formula Anal) ses 

50 4-clC~Ha POClS RIe2C0 80 110-11 1 CisH2oClN02S C, H, N 
51 4-CFaCbH4 POcls Me2CO-EtOH 65 152 5-154 CmHzoFihTOzS. HCl C, H, N 
52 4-FCsHa PC1, U. CigHmFN02? 
53 2-C,HJS* PC1, hIeOH-EtOAc 67 145-148 dec C I ~ H Z Z Y ~ O ~ S ~  C, H, N 

a Material did not ~ecrystallize well and was carried on to the next reaction without purification. C,HsNS = 4,5-dimethylthiazolyl. 

TABLE IX 

CH,O 

CH,O 

No. 

54 
55 
56 
57 
58 

"CjHsxS = 

NO. 

59 
60 
61 

CH,CH,SR 
C r j  stn solvent Yield, % Rlp, o c  

EtOH-H?O 23 2 14-2 16 
MeOH 45 81-82 
EtOAc 60 110-165 
Et 0 Ac-hexane 26 95.5-97.5 
Me?CO-H20 50 >220 

TABLE X 

CH,CO,R 

R: Yield, % MP, ' C  

H 90 142.5-144 
H 90 a 
OCHi 95 179-1 83b 

Analyses 

C, H, N 

C, H, N 
C, H, N 

c, H, N 

C, H, N 

Analyses 

C, H, N 

C, H, N 
a Material did not crystallize and was used crude in the next reaction. b A. Brossi, L. H. Chopard-dit-Jean, J. Wursch, and 0. Schnider, 

Helu. Chim. =Icta, 43, 583 (1960), reported the HBr salt. 



Aiialgetic Activity of Cyclized Basic =inilicles 

In our search for new potent aiidgetics. we have 
synthesized a group of cyclized basic wnilides which arc 
ytructurally related to  the S-substituted propion- 
:inilides.2 I t  was our intentioil to compare the ~in:iI- 
getic activity of the cyclic basic anilides of varying 
ring sizes to  that of the propionanilides. The com- 
pounds reported here are listed in Tables 1-11- and may 
he represented by the general foriiiula I. 

11) T o  whom communications siiould Ibe directed. 
(2 )  (a) 1%'. B. Wright, Jr.,  H. J. Iirahander, and R. .\, Hardy. .Jr.. J .  . t in .  

Chem. Soc.,  81, 1518 (1959); J .  Org .  C h e m . ,  26, 476.485 11961): (b) 11.. 13. 
Wright, Jr . ,  ibid.. 25, 1033 (1960); ( e )  S .  Shigematsu, Yukugaku Zu 

, 423, 815 (1961); (d) X. Sugimoto, I<. Okumara, N.  Shigematsu, 
Hayashi, Chem. Phnrm. Buli. (Tokyo). 10, 1061 (1962): ( e )  G .  Hyashi. 

. Shigematsu, and T. Koma, Y n l w g n l h  Ziirhi,  81, 62 (1963); ( f )  P. 1 1 .  
Carabateas, W. F. Wetterau, and I.. Gruml,acli. J .  J l e d .  Chem..  6 ,  355 (1963); 
( g )  0 .  E. Fancher, S. Hayao, \\-. G. Strycker. and L. F. Sancilio, iiiid., 7, 
721 (1961). 

RCH(CHd,K' 
I 

I 

1 ,3 .4 .~-Tet ra l i~ t l ro-~H-l -be i iz~ze~~i i~- : ! -~~~i~~ : i d  3,4,- 
.i,(i-tetrahyc~ro-l-bciizazocin-2(1H)-oIie IWI'C prep:tred 
by the Schmidt reaction on ~~-tctralorie a i d  G,i,8.9- 
tetrahydro-5H-benzocyclohepten-.j-uiie. r e q ~ c t i v c l y . ~  
The sodium 4 t . s  of the cyclic aniide,. prep:ired by 
treatment of the amide with SnH in  syleiiti. were 
treated with the appropriate aminoalkyl halide to give 
the desired derivntirer (c f .  Tablc- 111 nrid 11-j 


