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0.12 mole), and p-toluenesulfonic acid (1.0 g.) in anhydrous 
benzene (100 ml.) was refluxed for 18 hr. as described under the 
preparation of l-(p-toluenesulfonyl)-4-(X-pyrrolidino)-1,2-di- 
hydroquinoline. When the solvent was removed and the residue 
was recrystallized from methanol, a crystalline solid (10.0 g., 6 i co )  
melting a t  141-142' was obtained. 

Anal. Calcd. for C21H24N?OaS: C, 65.60; H, 6.29: N,  7.28. 
Found: 

3-(2,3-Dihydro-4-quinolone)propionic Acid.-1-(p-Toluene- 
sulfonyl)-4-( ?;-pyrrolidino)-l,2-dihydroquinoline (10.6 g., 0.03 
mole) was treated with ethyl acrylate (9.0 g., 0.09 mole) in 
boiling methanol (100 ml.) for 20 hr., after which time water (10 
ml.) was added, and the mixture boiled for another hour. After 
removal of the methanol, the residue was extracted with ether, 
and the ether layer was washed with .5YC HC1 and dried (Na2S04). 
The residue ('3.0 g.) could not be crystallized nor distilled in 
z 'ac~~a and was immediately hydrolyzed by boiling with HCl 
(30  nil.) in acetic acid (30 ml.) and water (10 nil.) for 4 hr. 
Solvents were then removed in zlacuo, and the residue was ti- 
trated with water (10 ml.). The solid was recrystallized from 
ethanol-ether to give crystals (4.3 g., 65Yo based on the enamine), 
m.p. 160-161". 

A n a l .  Calcd. for CleH13K03: C, 65.74; H, 5.98; N, 6.39. 
Found: 

3-(8-Methoxy-2,3-dihydro-4-quinolone)propionic Acid.- 
When a solution of l-(p-toluenesulfony1)-4-(L";-pyrrolidino)-8- 
methoxy-l,P-dihydroquinoline (3.8 g., 0.1 mole) and ethyl 
acrylate was boiled in methanol (100 nil.) for 20 hr. and worked 
up as described for the 8-desmethoxy analog, an oil (1.5 g.) was 
obtained. Hydrolysis of a 4.3-g. sample of such an oil was 

C, 65.04; H, 6.16; N,  7.57. 

C, 65.T4; H, 5.95; K, 6.39. 

carried out with HC1 (4.0 ml.) in acetic acid (12 ml.) and wat,er 
(4.0 ml.) a t  reflux for 4 hr. Evaporation of the solvents and the 
addition of water (5 ml.) gave the product which crystallized 
from et'hanol-petroleum ether (1.5 g., GO%), m.p. 139". 

A n a l .  Calcd. for CIIHIINOI: C, 62.64; H, 8.07; N, 5.62.  
Found: 

Amides of 3-(2,3-Dihydro-4-quinolone)propionic Acid and the 
8-Methoxy Analogs.-To a suspension of acid (0.005 mole) 
in 100 ml. of anhydrous ether was added triethylamine (0.5 nil.). 
The resulting mixture was cooled to 5' and treated with ethyl 
chlorocarbonate (0.005 mole) and then stirred for 15 min. 
Ammonium hydroxide (5.0 ml.) or the amine (0.02 mole) was 
added, and the niixhre was stirred an additional 15 niin. The 
precipitated amide was removed by filtration, washed with water, 
and dried. The amides were purified by recrystallization from 
the designated solvent (see Table IV). 

3- [3-( N-Pyrrolidinopropyl)] -1,2,3,4-tetrahydro-4-quinolinol.- 
To a solution of 3-( 2,3-dihydro-4-quinolone)propion-K-pyrrolide 
(2.7 g., 0.01 mole) dissolved in tetrahydrofuran (40 ml.) was 
added in small quantities LiAlH, (1.5 g., 0.04 mole). The re- 
action mixture was warmed to 55-60' and stirred for 20 hr., a t  
which time the excess LiAlH, n-as decomposed with 5% SaOH 
solution. Tetrahydrofuran was removed by distillation, and the 
reaction mixture was diluted ivith water and extracted three times 
with ether. The combined ether extracts were dried ( l IgS04) ,  
and the solvent was removed by distillation. The residue after 
recrystallization from ether weighed 1.25 g. (4847,) and melted 
at 108". 

Anal. Calcd. for C16H?4N?O: C, 73.84: H, 9.29; S, 10.76. 
Found: 

C, 62.62; H, 6.01; S, 5.61. 

C, 73.X; H, 9.44; N ,  11.00. 
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The preparation of a number of a-alkoxy-apdiphenylacetates derived from open-chain basic alcohols is 
described. Some of these compounds possess antitussive activity comparable to that of codeine phosphate and 
of the same order as that of their analogs which contain pyrrolidine or piperidine rings. 2-Diethylamino-l-( 01- 

methoxy-a,a-dipheny1acetoxy)propane rearranged on heating to l-diethylamino-2-(01-methoxy-01,~-diphenyl- 
acetoxy )propane. 

Chemistry.-2-Dimethyl- and 2-diethylaminoethyl 
a-alkoxy-a, a-diphenylacetates have been claimed to 
possess useful local anaesthetic, analgesic, or anti- 
spasmodic activity.2 I n  a previous publication3 
me have described the preparation of some promising 
antitussives in which a number of a-alkoxy-a,a- 
diphenylacetic acids were esterified with a range of 1- 
alkylpyrrolidinyl or 1-alkylpiperidyl alcohols. I n  order 
to determine if a ring structure in the basic part of the 
molecule i5 essential for antitussive activity, me 
undertook the preparation of closely related com- 
pounds derived from open-chain basic alcohols car- 
rying similar or different alkyl groups on the nitro- 
gen atom. The basic esters were prepared from 
methyl or ethyl esters of the a-allioxydiphenylacetic 
acids by transesterificatioti with the appropriate 
amino alcohol. 

During this synthetic work we observed the thermal 
rearrangement of 2-diethylamino-1-( a-methoxy-ala-di- 
pheny1acetoxy)propane (I) to the isonieric l-diethyl- 
amino-2- (a-met hoxy- a, a-diphenylac et oxy) propane (11). 

A 
R-CH2CHKEtz + RCHCHzNEt2 

I 
h l e  

I 
I I1 

I and 11, R = Ph2C(ORIe)C02 

This rearrangement amplifies our earlier studies 
of the ester of the related 1-alkyl-2-hydroxymethyl- 
pyrrolidines4" and complements that of Kerwin, 
et aZ.,4b on 1-chloro-2-dialkylaminopropane. 

Me 

Experimental 

(1) (a) Chemistry Department; (b) Pharmacology Department. 
(2) A .  Gilman, L. Goodman, J. M. Thomas, G. A. Haln, and J .  M. Prutt- 

ing J .  Pharmacol. Ezptl. Therap., 74, 290 (1942); R. Hirt, H d u .  C h i n .  Acta, 
32, 87 (1949); Wander, A. G.. British Patent  641,571 (1950): Boehringer 
Sohn, British Patent, 716,700 (1951); J. Biichi, H. Lauerner, R. Meyer, and 

J .  A m .  Chem. Soc., 76, 3161 (1954); J. Klosa, Arch. Pharm., 287, 321 
(1964); 288, 42 (1955). 

(3) F. P. Doyle, M. D. Mehta, G. S. Sach, R. Ward, and P. S. Sherman, 
J .  Chem. SOC.,  578 (1964). 

Melting points were determined in open glass capillaries using 
a Buchi apparatus and are uncorrected. The infrared absorption 
spectra for the ester rearrangement st,udy were obtained by Rfr. 
K. Austin using a Grubb-parsons spectrometer 

R, Lieherherr, Helo, Chim, Acta,  34, 373 (1951); F, F, Blicke and J, H ,  Biel, wit'h the specimens " '% in CHC18. 

(4) (a) E. G. Brain, F. P. Doyle, and M. D. hlehta ,  ibid., 633 (1961); 
(b) J. F. Kerwin, G. E. Ullyot, R. C. Fuson, and C. L. Zirkle, J .  A m .  Chem. 
Soc. ,  69, 2961 (1947). 
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'' Akthod A: F. Leonard and L. Simet, J .  .4m. Chmn. Soc., 77, ) ;  method R :  J .  13. Lf'right, E:. H. T~illColIl, €1. V. H(Jinze1- 
e Recrystallyzed i'rtrrii 

Wright,, et al.," give h.1). !)To 
Recrystallized from 

j R. A. B. Barinard, J. H. Parkkari, and I. W. Coleman [Cun. J .  Chem., 40, 1909 (1!)62)] give b.p. 05' (57 
2-sec-biitylaminoethanol was prepared hy 

Prepared 
'' The iise of di-p-toliioyl-~~-tnrtnric~ acid for ihe characterization of amines is tlcscrit~etl 

mann, and J. H. Hiinter, ibid., 72, 3537 (1950). 
143,OH. 
(<S9 nim.), n Z 5 n  1.4381. 
JIeOH. 
mm.), nZ51) 1.4380. 
treating ethylene chlorohydrin with an escess uf sec-bntylamine; c j .  A.  C. Cope and E. 11. Hancock, ibid. ,  64, 1503 (1942). 
:is in I ;  cf. AI. Senkus, ibid. ,  67, 1515 (1945). 
by D. 9. A. Kidd, J .  Chem. Soc., 4675 (1961). 

* Leonard arid Sinlet'; give b.p. 62-63' (25 mm.), n,% 1.4372. 

W. Wilso!i [ J .  Chrm. SOC., 3327 (1952)]  gives h.p. 129--132" (12 mm.), ~ L ? * D  1.5270. 
'' Wright, e2 al.,n give h.p. 84" (46 mrn.), nZ5D 1.4379. ILec*ryst:tllized from benzene. 

Iodine analysis. 
H. C. Brill [ J .  =Im. Chem. SOC., 54, 24484 (1932)l gives b.p. 195". 

Dialkylamino Alcohols.-2-Diethylaniinopropanol and l-di- 
et,hylaminopropan-2-o1 were prepared by known methods.4h 
A number of dialkylaminoethanols which are either new or 
had been inadequately characterized are included in Table I. 

2-Ethylpropylaminoethanol.-2-Propylaminoethano16 (75 g.) 
heated under reflux for 16 hr. with an excess of acetic anhy- 

dride (275 ml.). Distillation of the mixture yielded 2-(acetyl- 
propy1amino)ethyl acetate (128 g., 94y0) as 8 colorless oil, b.p. 
100" (0.1 mm.), n Z 1 ~  1.4511. 

Anal. Calcd. for CsH1,NOs: C, 57.S; H, 9.2; K, 7.5. 
Found: C, 57.4; H, 9.1; E, 7.7. 

This compound was reduced with LiAlH4 in the usual manner6 
to give 2-ethylpropylaminoethanol (78%), b.p. 64-65' (9 nim.), 
,n,% 1.4399; the benzoate hydrochloride, needles from ethyl 
methyl ketone, had m.p. 125.5-125.5". 

Anal. Calcd. for C I ~ H Z ~ C ~ S O ~ :  C ,  61.8; H, 8.2; C1, 13.0; 
9, 5.15. 

The picrate, prisms from ethanol, had m.p. 51-53'. 
A n a l .  Calcd. for C13H20N408: C, 43.3; H, 5.6;  S,  15.55. 

Found: 
3-Dirnethylaminobutanol.-Reduction of ethyl p-dimethyl- 

:~niinobutyrat,e? with LiAlHI as above yielded 3-dimethylamino- 
butanol (667,), b.p. 72" (15 mm.), nZoD 1.4431; the benzoate 
hydrochloride, colorless prisms from benzene, had m.p. 102". 

AnaZ. Calcd. for C13H&lNO?: C, 60.55; H,  7.8; C1, 13.8: 
S, 5.4. 

The picrate, prisms from ethyl acetate, had n1.p. 170". 
.4nal. Calcd. for ClzHlsNaOs: C, 41.6; H, 5 . 2 ;  S, 16.2. 

Found: 
Preparation of Esters.-The esters were prepared by the trans- 

esterification of an alkyl a-alkoxy-o,a-diphenylacetate with :I. 
basic alcohol in boiling heptane using sodium alkoxide as cata- 
Iyut,.a I n  addition to t'he tabulated compounds the following 
were prepared: 2-diethylamino-1-(a-methoxy-a,a-diphenyl- 
acetoxy)propane hydrochloride (76%), prisms from ethyl methyl 
ketone, m.p. 129-131'. 

ilnal. Calcd. for C22H&lS03: CJ, 67.4; H. 7.7;  C1, 9.OJ. 
Found: 

2-Diethylamino-1-(~-ethoxy-~,~-diphenylacetoxy)propane hy- 
drochloride ( 5 2 $ 3 ) ,  prisms from ethyl methyl ketone, m.p. 147- 
148'. 

Found: C, 61.9; H, 8.6; C1, 13.1; S, 5.25. 

C, 43.0; H, 5.6; 3, 15.3". 

Found: C, 60.4; H, 8.0; C1, 13.4; N, 5.5 .  

C, 42.0; H, 5.4; h', 16.55. 

C, 67.3; H,  8.0; C1, 9.2. 

( 5 )  H. Mattes, Ann. ,  316. 104 (1901). 
(6) F. P. Doyle, RI. D. Mehta,  G. 8. Sacli, nml .T. 1,. Pearson, . I .  f'hfm. 

(7) I>. IV. .Sdarriaon, <hid., 885 (1950). 
Soc. ,  1458 (1058). 

A n d .  Calcd. for C23H3&1S08: P, 68.0; 11, S.0; C I ,  S.7. 
F'ound: C, 68.4: H, 8.0; C1, 8.5. 

1 -Diethylamino-2-( ~-methoxy-01,a-diphenylacetoxy )propane 
hydrochloride (755>) ,  prisnis froin ethyl methyl ketone, ri1.p. 

1 24-126O. 
Ancil. Calcd. for C~~H;~oCIIXO~: C,  G . 4 :  H, 7 . 7 ;  (11, 0.0:. 

Found: 
l-Diethylamino-2-(01-ethoxy-01,o-diphenylacetoxy)propane hy- 

drochloride (257;  ), prisms from ethyl methyl ketone, 1 i i . p .  
169-1710. 

C, 67.4; H, 7.4; C1, 8.95. 

.. - - 

Anal. Calcd. for C23H32ClK03: (', 03.0; H, 8.0; C1, 4.7. 
Found: C, 67.9: H, 8.0: C1, 8.8. 

3-Dimethylamino-l-( a-methoxy-o,a dipheny1acetoxy)butane 
hydrochloride (58%), prisms from ethanol-ether, m.p. 124-1 26'. 

Anal.  Calrd. for C21H2BC1NOI: C, 66.7; H, 7 . 5 ;  Cl, 9 .4 .  
Found: C, 66.7; H, i . 3 ,  C1, 9.5. 

3-Dimethylamino-l-( a-ethoxy-01,a-diphenylacetoxy )butane 
hydrochloride (5'3%), prisnis frorn ethyl niethvl ketone-ethrr, 
n1.p. 102-104". 

-4nal. Calcd. for C22H3oClNOa: C, 07.4, H, 7 . 7 ;  C1, !? 05. 
Found: 

Rearrangement of 2-Diethylamino-l-(a-methoxy-a,a-di- 
pheny1acetoxy)propane. - The ester free base was heated at 200' 
for 4 hr. under nitrogen and then distilled to yield an oil, b.p 
138-142" (0.1 mni.), n Z o ~  1.5280, which gave an infrared spectrum 
and a hydrochloride, m.p. 123-125" (mixture melting point 
not depressed), identical with those of l-diethyIamino-2-( 01- 

methoxy-a,a-dipheny1acetoxy)propane. After similar heatmg 
the latter was recovered unchanged, b.p. 168-172" (0.45 mm.). 

C, 67 i ,  H, 7 .8 ;  C1, 9.1. 

nZoD 1.5280. 
Pharmacology. Initial Screening for Antitussive Activity.. 

Guinea pigs weighing 400-800 g. were anesthetized with pento- 
barbital (36 mg./kg. i.p.), and the jugular vein was cannulated. 
The trachea was dissected out and cut transversely but not coni- 
pletely severed. In  order to stimulate a cough, a piece of silver 
wire (26 gauge), the end of which had been rounded by heating in 
a bunsen flame, was passed into the slit in the trachea. When 
the tip of the wire touched the larynx or bifurcation, a cough 
occwrred. If the anesthesia was too deep, a resonse could not he 
obtained. After eliciting several coughs a t  2-min. intervals, :L 
solution of the test compound in 1 AT saline was injected intra- 
venously and the cough stimulus was applied a t  1 and 3 niin 
If the response were abolished over this time, a positive tesult 
was recorded. Each pig was given a t  0.5-hr. intervals 1, 3, 10, 
and 30 mg./kg. of the drug consecutively until the cough reflu\ 
w:i8 abolished. Whew n vompound showed promising :ielivitj, 
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The preparation of these c.onipoulids 1s desmbed 111 the 1 ~ -  
' This coinpoiind caiised no salivtttioii a t  IO periniental srvtioii. 

rng./kg s.c. in ru t s .  

\nt1- 

I'osi- t i i w i v e  
tion ;ippros. 
in  ED510 

i! r ing Salt Ing./kg. 

0 3 HC1 Sl. act,ive 
0 ;i " 2 1  S1. active 
0 :I HCl Sl. actire 
1 2 HCI 81. active 
I L' H H r  .Ictive 
1 2 HCI I6 
1 2 HC'1 :I 3 
I 2 HC'1 S1. active 
1 2 €IC1 1 i  
I L' H('1 Sl. artive 
1 '1 HC1 :li,tive 
1 2 HC'I 2 , 7  
1 2 H C Y  81. 

1 .0  
1 ;i Citrate S1. active 
2 2 HCI SI. active 
2 2 HBi. 
2 2 HC"1 
2 2 I-ICI 

t i  'r!ic preparation of these conipuiiiids has been descrihed by  
1 hy le ,  P L  aL3 These i.ompoiinds caiised obvious prolonged 
salivation after iiitraperitoiieal or sllhciltaneolls adniinistratioii 
t i l  casts biit r iot  to rodents. The dose used m-as 5-10 mg./kg. 
Oiily a liniited iiiimber of active c,ornpoiirids were tested in this 
\v:ty. 

( X !  .I. 'l'. i , i t i : l i [ iv l~ l  aiiil 1 , .  \ \ ' ~ l v u \ u ~ i ,  .I, I ' l ~ ~ i r i n ~ u o l .  12.rpll. Y ' / t c r , 1 , 1 . ,  96,  
! l ! l  1 l!M!I). 

Detailed pharmacology of l-ethyl-3-( u-ethoxy-~u,~r-diphenyl- 
acet0xy)piperidine (69) \vas studied because it h:id goid :in1 i -  
tussive activity willioui ohioris signs of t uxicit y and :I ieiideiii~!- 
l o  cause salivation. There n w e  more active conipoiiiids lmt 
oii adininistrittion t o  c :tiid other spec.ies they all c:iusetI in- 
teiise and persistent s' ation \vhich precluded f u r  ther irivcat i- 
gation. I ts  antitussive activity W R S  determined in mesthetizetl 
guinea pigs :LS described hefore arid in consc.ions guiiiea gigs :IS 

described below. 
A guinea pig vias plai~rd iii :I hJS. 2U.2 X 2 0 . 2  X L'tl.:j ( ' i i i . .  1 1 1 1 -  

fri~iit :tiit1 top of \vliic.li were iiiade i i i  I'ersi~ex. i1niiiioiii:i oi 
SOn v:ii)iirs were p r ~ x l n c ~ ~ t l  by  l)lou.iiig :iir i i i t 0  ilir tiox 11ir111igIi 
a iit:iiulizer. -1 r ep~~ i ida~~ i t~ le  ficiiv of air \viis oliiaiiied 11). usiiig :I 
iiiercury niaui~iiieter irttaclietl io :i siile :irm i i i  t h e  siippl>- t u t w .  
The aiiinia! \\-as kept in the h s  for 2 i i i i n .  duririg ~hic.11 t i i nc  t l i v  
iiuniher of coughs m-ere wuiited by  tlie esperinienter 

The predrug mean iiuriit)ei, cif  coughs iii :I group 
pigs was determined on  ihe first arid on the sec.urid ( 
means nere obtained 0.5 hr. after :in in~raperitone: 
tli tx test compound l-i:ttl been given. The la1 ter v:rluc~s wcrr m i i i i -  

11:ircd ivith the predrug ~iieaii to  give the per ifent vliuiige. 
Antiacetylcholine Activity.-~- The aiiti:~cetylvholine a c t  ivi I y \\-:is 

:messed on the isolated guinea pig ileuni. The ileuni \v:ts SUP-  

~ i c d e d  iii oxygenntc~d Tyrode's solution : i t  37" i n  :I 5-mL b:ilIi. 
i o  which doses of :tcetylcholine (A-lC1i) \ v r w  adticil nt '1-1iiiii. 
intervals until coiifit respiiiises were obt:iinrcl. 
was allowed to act  fui sei*. Atropine \vas ttddetl 30 
tlie ACh and the dep ion of the ACh response ~v:i -  
Khen the response had retuimd t o  normal, the COIll~IOUllC~ w a s  
added and a depression ii i  t h e  .$Ch response was ag:iiii ob1;iiiicd. 
A n  e-tiniatr: of  the poteiicb>- of the compound \vas otii:l,ineil t)) 
Imtcketing the responses t o  fixed doses of atropine. 

RIydriatic Activity. --.\ss:t>-s f o i  riiytiri:ttic activity n-ere r~:irritd 
out on the niouse ai-cording to the iiiethod o f  1'ulesk:t :is niodified 
hy Iug, D:twes, :mci \\7ajda.S The pupil dimieler wis ~i ic tn~urei l  

niirroineter scale set in the rye- 
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Five mice (18-22 g.) were employed in each group. The 
compound was administered subcutaneously. The pupil diam- 
eters were measured a t  30-min. intervals over a period of 2.5 hr. 
Atropine was used as a reference standard. The mean increase 
in pupil diameter for atropine and the compound was assessed 
for each time period. 

Local anesthetic activity was determined by the intradermal 
wheal method as described by Somers and Edge.10 

Constipating Activity.-The weight of feces excreted by a group 
of control mice, receiving normal saline, over a period extending 
from 15 min. to 6 hr. after subcutaneous injection was compared 
with those collected over the same period for t,hree further test 
groups which received 25)  50, and 100 mg./kg. of codeine phos- 
phate. The per cent inhibitions in weight caused by the three 
dose levels of codeine phosphate was compared with the inhibitions 
calculated for the same doses of t,he compound obtained with 
four further groups of mice. 

On one day four groups of five mice (20-25 g.) were placed 
in metabolism cages and the feces were collected on filter paper. 
The three dose levels of the selected drug were administered and 
the same volume (0.2 ml.) of normal saline was given to the con- 
trol group. This procedure was carried out, on three further 
days for each drug, thereby giving a t,otal of 20 mice/dose. 

The Effect on Cardiovascular Activity.-Cats were anesthetized 
with ether and intravenous chloralose-urethan mixture (approxi- 
mately 40 mg./kg. of chloralose and 160 mg./kg. of urethan). 
Blood pressure recordings were made from the carotid artery 
and injections were made via a polythene cannula insert'ed into 
t,he femoral vein. The drugs were dissolved in normal saline. 
The effect of the compound on the blood pressure response to 
ACh, histamine, epinephrine, norepinephrine, and dimethyl- 
phenylpiperazine was recorded. 

Respiratory System.-Rabbits were anest'hetized by intra- 
venous injection of pentobarbital. The anesthetic was given 
very slowly until the desired plane of anesthesia was reached. 
The rabbits varied enormously in their anesthetic requirements 
and no recognized dose can be stated. The trachea was cannu- 
lated and respiration was recorded either by the method de- 
scribed by Gaddurn11 or by Paton.l2 

Analgesic activity was determined by the hut plate technique 
of Woolfe and Macdonald,'3 the hot plate being maintained a t  a 
constant temperature of 55' with boiling acetone. The mice 
were placed on the hot plate and t,he times taken for signs of dis- 
comfort were noted before and after the administration of the 
compound. 

Potentiation of hexobarbital hypnosis by the compound was 
demonstrated by comparing the sleeping time in two groups of 
mice. Both received 60 mg./kg. of hexobarbital intravenously, 
but one group received 10 mg./kg. of the compound intraperi- 
toneally 30 min. before the barbiturate. 

Salivary Effects.-Cats were initially anesthetized with ether 
followed by intravenous chloralose-urethan (O.i% chloralose, 
2.8y0 urethan, approximately 8 ml./kg.j. Both Wharton's ducts 
were cannulated and connected, via a displacement bottle, to a 
drop recorder. Recordings of the drop rate were made on a 
smoked drum by means of a Thorp impulse counter. A411 drugs 
were given intravenously. After a constant response to 10 y 
of carbachol had been obtained, the compound was administered 
and further doses of 10 y of carbachol was given a t  varying inter- 
vals. 

Results 

Antitussive Activity in the Anesthetised Guinea 
Pig.-The comparative activities of codeine phosphate 
and 69 are illust'rated in Figure 1. The antitussive 
act,ivity in the conscious guinea pig is shown in Table 
VI. 

Antiacetylcholine Activity.-The compound was 
found to be between 0.005 and 0.008 times as active 
as atropine sulfate on the isolated guinea pig ileum. 

Mydriatic Activity.-The results are shown in Figure 
2. After 30 min. the effect of atropine mas at a maxi- 

(10) G. F. Somers and N. D. Edge, Quart. J .  Pharmacol., 2 0 ,  380 (1947). 
(11) J. H. Gaddum, J .  Ph?jsiol., 99, 257 (1941) .  
(12) N. D. Paton, ibid. .  57P, 108 (1949). 
(18) G. F o o l f e  and -1. D. Rlacdonald, J .  Pharmucol. E s p t l .  Therup. ,  80, 

300 11944). 
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Figure 1.-Antitussive activity of codeine phosphate and 69 
in the anesthetized guinea pig. The ordinate is the number of 
guinea pigs failing to  cough in response to  a mechanical stimulus 
of the trachea: 0-0, 69 (ED60 2.1 mg./kg.); X-X, codeine 
phosphate (EDso 3.0 mg./kg.). 

0 30 60 90  120 150 
r .  l i m e  after drug administration ( B  c ) ,  mm. 

Figure P.--?\lydriatic effect in mice. The black column5 
represent the mean pupil diameter in arbitrary units after 0.1 
mg./kg. of atropine sulfate, and the open columns represent the 
effect of 100 mg./kg. of 69. 

mum, but the response gradually wore off over the 
next 2 hr. On the other hand, the response to 69 
while initially not as great as atropine sulfate was still 
significant a t  150 min. after administration. A t  25 
mg./kg. the mydriatic effect was only slight. 

TABLE TI 

AND MORPHISE HYDROCHLORIDE IN THE COKSCIOUS GCJIKEA PIG 
COMPARATIVE API'TITUSSIVE ACTIOX OF 69, CODEIlrE PHOSPHATE, 

Expt. Dose, Irri tant Cough re- 
no. Drug mg./kg. vapor duction, % a 

1 69 40 so* 25 
Codeine phos- 40 so2 15 

2 69 40 XH3 27 
Morphine.HC1 10 "3 48 

a Reduction in number of coughs 0.5 hr. after drug adminis- 
tration. 

phate 

Local Anaesthetic Activity.-The relative potency of 
69 to procaine hydrochloride obtained by the intra- 
dermal wheal method was 1.6G (1.64-1.69), 57" limits 
of error. 

Constipating Activity.-Compound 69 has little 
constipating activity compared with codeine phosphate 
(see Figure 3).  

Cardiovascular System.-A transient vasodepressor 
action was produced with a dose of 2 mg.,/kg. of the 
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Figure 3.-Constipating activity in mire. The ordinate is the 
mem per rent reduction in the amount of feces produced by :I 
group of 20 mice given 69 and codeine phosphate siibcutaiieously 
compared with control mice which received normal saline: 
A-A, codeine phosphate; 0-0, 69. 

compound, but the responbe to 3 y of epinephrine, 
3 y of norepinephrine, 3 y of histamine, and 2 y of 
-IC11 mas unaffected. The re5ponse to io y of di- 
incthylphenylpiperazinc way reduced approximatcly 
70% by 4 mg./kg. of the compound but was unaffected 
at lower doses. 

Respiratory Effect. --The compouiid has 110 deprez- 
w i t  action on the respiration of the anesthetized rabbit 
hu t  has in fact a slight stimulatory effert. 

Analgesic Activity.--Ko analgesic activity was dc- 
tcrted with the compound. 

Hexobarbital Hypnosis.--The sleeping time of niicc 
under hexobarbital was found to be increased from 705 
(i 135) to 1595 (=t 530) sec. after administration of 
tlie compound. 

Salivary Effects.-The compound caused no iiicrea-c 
i i i  -alivary flow, when administered at 5 mg. kg. i.\-., 
iirither did it block [lie salivation effected by rarbachol 
i i  i j ec t io 11. 

Discussion 

‘l’lie c.oiiipouiids of this serim have overconie sonic 
of  the niajor drawbaclis found with the standard 
drugs used for antitussive therapy. They rieit her 
have the respiratory depressaiit activity nor the 
(Loitstipatirig effects of niorphine and ita analogs. 


