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evaporated to dryness in vucuo. The dihydromonomethyl ester 
(IIIb) was recrystallized from acetone-hexane and furnished 37 
mg. of pure product, m.p. 170-172'; [a Iz3D +76" ( c  0.34, alco- 
hol); h::: 3.05, 5.78, and 5.85 p ;  n.m.r. (CDCla) T 6.36 (OCH3), 
8.72 (4,4-dimethyl), 8.84 (19-methyl); neut. equiv. 513. 

Anal .  Calcd. for C,nHuOa: C, 74.09; H, 10.49; OCH1,5.98. 
Found: C, 73.93; H, 10.49; OCH3, 6.28. 

The above dihydromonomethyl ester I I Ib  was also obtained 
when the monomethyl ester IIc (50 mg.) was hydrogenated in 
ethanol ( 5  ml.) with 50 mg. of 10% Pd-on-charcoal catalyst. 

3,4-Se~o-A~~~~(~8)-eburicadien-3,4,21-trioI (IVa).-A solution of 
200 mg. of the 3,4-seco-A~~24(28~-eburicadien-4-ol-3,21-dioic acid 
(IIa)  in 20 ml. of freshly distilled tetrahydrofuran was added drop- 
wise over a 15-min. period to a suspension of 200 mg. of lithium 
aluminum hydride in 30 ml. of tetrahydrofuran. The mixture was 
refluxed for 3 hr. and, after cooling, 0.5 ml. of a saturated so- 
dium sulfate solution was added. The suspension was filtered, the 
precipitate washed three times with hot chloroform, and the solu- 
tion evaporated to dryness in vacuo. The residue (197 mg.) on 
recrystallization from acetone gave 160 mg. of pure triol IVa, m.p. 
148-149"; [aIz3D +89" ( C  0.59, CHC13); A;::"' 3.08, 6.10, and 
11.38 p ;  n.m.r. (CDCl,) 7 5.26 (28-CH2), 6.33 (m 3- and 21- 
CHZ), 8.67 (4,4-dimethyl), 8.83 ( 19-CHa). 

Anal .  Calcd. for C31H&: C, 78.42; H, 11.47. Found: 
C, 78.18; H, 11.81. 

The diacetate IVb was prepared in pyridine solution with acetic 
anhydride. 

3,4-Seco-A8-eburicene-4,24,28-triol-3,21 -dioic Acid (V).-To a 
solution of 47 mg. of 3,4-se~o-A~~~~(~~~-eburicadien-4-01-3,21-dioic 
acid (IIa) in 3 ml. of dioxane and 0.2 ml. of pyridine was added 
dropwise over a 30 min. period a solution of 26 mg. of Os04 in 3 
ml. of dioxane. The solution was allowed to remain at  room tem- 
perature for an additional hour and then decomposed with HSS. 
The mixture was filtered over a Celite pad and the filtrate was 
evaporated to dryness in vacuo. The residue (58 mg.) was re- 
crystallized from ethyl acetate with the aid of Darco G-60 af- 
fording glycol acid V, 1n.p. 233-235"; [a]D +6S0 (c  0.47, alco- 
hol); A::; 2.95, and 5.85 p ;  neut. equiv. 260 

Anal .  Calcd. for C31Ha~0~: C, 69.37; H, 9.77. Found: 
C, 69.45; H, 9.65. 

(calcd. 263). 
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Sodium borohydride reduction of the dihydropyridine base I1 obtained in the reaction of benzylmagnesium 
chloride and 3,4-diethylpyridine methiodide has given 2-benzyl-3,4-diethyl-l-methyl-1,2,5,6-tetrahydropyridine 
(111). This is cyclized by hot hydrobromic acid mainly to a-5,9-diethyl-2-methyl-6,7-benzomorphan (VI) and 
(as the hydrochloride) by aluminum bromide to a mixture of VI and the p isomer IX as shown by thin film 
chromatography, Base IX, essentially to the exclusion of VI, resulted from aluminum bromide cyclization of 
trans-2-benzyl-3,4-diethyl-l-methyl-1,2,3,6-tetrahydropyridine hydrobromide (S'III) also synthesized from I1 
via V, IV, and VII. The structure and stereochemistry of IX were proved by ronverting it to the known p-5,9- 
diethyl-2'-hydroxy-2-methyl-6,7-benzomorphan (X). The stereochemistry of both VI and IX was also con- 
firmed by methiodide rate studies. Compounds VI and IX are relatively potent analgesics and VI has no addic- 
tion-sustaining capacity in morphine-addicted monkeys. 

The analgesically favorable effect of a properly 
positioned phenolic hydroxyl in structures with a 
heterocyclic nitrogen (e .g . ,  the morphinans and benzo- 
niorphans)2 has been known for some time. However, 
the role of this substituent in tolerance and physical 
dependence has not been studied, perhaps because 
deoxy compounds of the order of potency of morphine 
have not been a ~ a i l a b l e . ~  The high activity displayed 
by various 2'-hydroxy-5,9-dialkyl-6,7-benzomorphans, 
particularly the p-dia~tereomers,~ provided hope that 
nonphenolic compounds5 of morphine-like potency are 
not implausible. Furthermore, any such deoxy com- 

J .  OW. Chem., as, 2470 (1963). 
(1) Paper XXVI:  J. H. Ager, S. E. Fullerton, E. M. Fry,  andE.  L. May, 

(2) (a) E. L. hlay in "Medicinal Chemistry," 2nd Ed., A. Burger, Ed., 
Interscience, New York, N. Y., 1960, p. 311 et seq.; (b) E. L. May and J. H. 
Ager, J .  Org. Chem., 84, 1432 (1959). 

( 3 )  N-Methylmorphinan (ref. Za), although one-fifth as potent as mor- 
phine and comparable to  pethidine in animal screening tests, has not been 
further examined. 

(4) J. H. Ager, S. E. Fullerton, and E. L. May,  J .  Med.  Chem., 6, 322 
(1963). 

( 5 )  Otherwise close congeners of morphine and the morphinans. 

pound of possibly negligible addiction liability would 
not be readily convertible to a product of greater addic- 
tion potential, a hazard generally attending hydroxy 
compounds (viz., conversion of morphine to heroin2& 
and @-dl-methadol to p-dl-acetylmethad~l~~fj). Con- 
sequently, me have synthesized CY- and @-5,9-diethyl-2- 
methyl-6,7-benzoiiiorphans (YI, IX), deoxy compounds 
selected for study principally on the basis of comparative 
results reported earlier4 in the 2 '-hydroxy series. 

The synthesis of the a-compound T'1 was achieved, 
as usual, by the Grewe method,',8 except that sodium 
borohydride9 was used instead of palladium-catalyzed 
hydrogen in the reduction of the dihydro base I1 to 2- 
benzyl-3,4-diethyl-l-methyl-l, 2,5,6 - tetrahydropyridine 
(111). Cyclization of 111 with hot hydrobromic acid 
gave VI in 76% yield. No @-isomer IX could be iso- 

(6) H. Isbell, H. F. Fraser, M. H. Seevers, and G. A. Deneau, private 

(7) R. Grewe and A. Mondon, Chem. Ber., 81,279 (1948). 
(8 )  E. L. May and E. SI. Fry, J. Ore. Chem., 22, 1366 (1957). 
(9) S. E. Fullerton, J. H. Ager, and E. L. May, ibid., 27, 2564 (1962). 

communications. 



lated in contrast to experience in the hydrosy st'ri(+ 
where 3 4 %  yields of p-compounds could always tw 
detected, and in contrast with the only other deosy 
compound investigated in this manner. Howeve1 , 
treatment of 111-hydrochloride ill carbon disulfide with 
aluminum bromide led to a itiisture of VI and IX iii d 
ratio of 1 : 2 ,  in conformity with the dimethyl deosy 
scrics. 

For the synthesis of IX to the cxcliisioit of \-I. w, 
applied thtl elegant sc1ries of traiisforiiiations rccently 

triiiicth3.I-(i,i-hcii~~j~iiorp~iaii. 111 t h i 4  ~ (~~i ic i ic 'o  thcx 
pcrchloratc T' of dihytlro hasti I 1  n-an treated xitli 30- 

diuiii cyanidc giviiig 2-bc1izyl-G-cyaiio-~~,-l-dicth\.l-l- 
iii('tliyl-1,2,3,6-tetraliydropSridiiic (TI7) isolatcd as the' 
hydrochloride salt. Boiling chloroform in the preseiicc 
of Ci N hydrochloric acid caused migration of the A3- 
double bond of IT to the A4-position and expulsioii of 
hydrogen cyanide to give the hydrochloridt~ of 2-henzyl- 
:3,4-diethyl-l-methy1-2,H-dihydropyridiii(~ (VTI) \T it 11 
the kwnzyl and 3-ethyl gi*oups prcsiuiia1)lg iii t i  anh- 
juxtapositioii."' rl'his uiic1iai.ac.tt.rilsc.d c.oiiipouiid with 
rediiccd to 2-l~ciizyI-~2,-l-dic~tli~l-l-iiicthyl-l,2,3,G-tctru- 
Iiydropyridinc, isolated as thil Iiydrobroiiiidc T'III, 
which could bcb cyclized to ~-3,Y-dic.thyl-2-iiicthyl-(i,'i- 
I)ciizoiiiorphan (IX) in a 50f; yield of distilltd ( p ~ i r ~ j  
lZM!. 

The structure of V I  \vas ahqigiid hy analogy' \\ h i l r  
that of IX was coiifirnied hy its conversion to the. 2'- 
Iiydro\y aiialog X I *  ilia nitration, reductioii, and ni- 
t IY)II \  acid oxidatioii of the resulting aniinc.s Fur- 
thcr coufinuatiou of tlic qteiwwheiiiistiy of \7 and 
1S \vas obtaincd f i m i  data o i i  their rat0 of reactioii 
\t ith incthyl iodide.'? Thus thci iiic~tliiodide of 1'1 was 
foiwietl a t  Icast teii tinics inow rapidly thaii that of I N  
ai: has 1)cwi observcd ill the ?'-hydroxy ~ r i c 5 . I ~  >lis- 
t i i i w  of \'I and IX could hc aiialywd by thin layer and 
gas caIi),oiiiatography. 

' 1 ' 1 ~  analgesic activities of \'I and IX were deter- 
iiiiiicd t)y the niouse-hotplate n~ethod, '~  along with 
acutc toxicities (mice) and physical dependence capac- 
ity (in ~ i i o n k e y s ~ ~ )  which is tlic capacity of a substance 
to supprcw abstineiice syiiiptoiiis in inorphine-addicted 
~iionkeys. Similar data for the. ?'-hydroxy ix?lativc.s, 
Iriorphiiw, S-iiic~thylniorphi~~aii, and 3-hgdroxy-S- 
iiicthylmorphiiiaii arc' givm for cornparison. l 4  Th(> 
0-dcosy compound T1 is nearly as potent an analgesic 
as tho 2'-hydroxy relativt~,l' whereas the B-isomer lX, 
only n little mort3 active ttiaii TI, is one-fifteenth as 
potmlt as i t s  2'-hydi,osy c o i i g c " ~  X, inore nearly in 
liiic with expectatioii.. Kacciiiates VI and IX arc' 
iiior(1 than tlwicr as potent as i i)-S-niethyliiiorphinaii 
and are comparable to  ( Z P Y O )  inorphine, if one considers 
that tlie activity of 1.1 and IX is. in each case, prohably 
diiv to tlie levo antipodc. Thr acute toxicities of V I  and 
IS aw, likt, analgc4c poteiiry. iiearly idrntical, again 

i*cy)ortcYl by Fry'" for thc. lo\\ ('r llolllologollh $-2,5,9- 

1 0 )  I \ I .  I r \  J 0 , ~  Chtm. 28, IXbkl (1'4bJ 

( ,)rninitiPt. 011 Drug 4ddiction and Xsrcotu 9 Uational -4cademy of 4riencre 
\atlono1 Researrh C'oiincil (1958-1962); are alao 13. Halhach and N. I< 
1 ddv Bull W o r l d  Health Organ., 28, 119 ( l q f i 3 ) :  ( r  4 .  1)enPaii rind \ r .  f I  
+t*x crs pprson 11 rommiinirnti~ms 

-I CH3 ,.,- CH 2 

GNHCI I 

i *lBrl 

3 steps 
w 

I X  

soinwhat surprisiiig. III the 2'-hydrosy wi-ics tliv $ 
isoincrs w r i ~  invariably niore tosic arid iiioro potriit 
than their (Y counterparts.4 

Sotlyithstanding the relatively high analgcxsic d- 
fectiveness of VI and IX, they have negligible capacity 
to substitute for morphine in an established addiction in 
monkeys. ( + )-S-Methylmorphinan and ( - )-3-hy- 
droxy-K-methylinorphinan, on the other hand, are po- 
tent suppressors (5 .3  and 0.9 mg., respectively, % 3 
mg. of morphine) of inorphine abstineiicc> rcllativc. t o  
their analgesic potency. 

However, on chronic administration of \*I during a 
31-day period while gradually increasing tlie dose to a 
total of 16 mg./kg. four times daily, abstinence signs 011 
withdrawal were of intermediate intensity and persisted 
for 8 weeks, rather long lasting. I n  coinparison with 
the 2'-hydroxy relative of VI,4 slightly niore potent and 
iiiuch less acutely toxic than VI, this is an unfavorablc 
result: the 2'-hydroxy compound produced only mild 
withdrawal symptoms after 31 days of chronic adniinis- 
tration while a dosage of 30 ing.,/kg. four tiiiicis daily 
was reached. There is a hiiit then that the phenolic 
hydroxy, kno\vn to enhance potency and reduce tosic- 
ity,3 also has a detoxifying effect with regard to drug 
dependence 

Experimental 
Xlelting points mere taken in a capillary (Hershherg apparatus, 

Microanalyses are by Paula 

2-Benzyl-3,4-diethyl-l-methyl-1,2,5,6-tetrahydropyridine (III). 
-3,4-Diethyl-l-methylpyridinium iodide (I, 69 g., 0.25 mole)ll 

total immersion thermometers). 
Parisius and Alice Wong of this laboratory. 
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TABLE I 
P H  4RJIdCOLOGIC.lL COMPARISON OF ( )-a- A N D  -~-5,g-DIETHI'I.-2-JfETHYL-6,7-BENZOlfORPH.4NS, 

2'-HYDROXY RELATIVES, ~IORPHINE, CODEINE, AND h1ORPHINANS 

Compound 

VI* 
2'-Hydroxy derivative* 
IXh 
2 '-Hydroxy derivativeh 
5-Met hylmorphinan" 
( - )-S-Hydroxy derivatived 
Morphine' 

ED60 
(S.c.)a 

5.0 
4 .2  
4.2 
0 .3  

11.3 
0 . 5  
2 . 0  

LD60 
(8.C.Y 

83 
425 
115 
120 
92 

365 
5 i 6  

Abstinencea 
suppressant dose 

No suppression to 16" 
2-60, no suppression 
2-16, slight suppression' 
0 , 5 1 2 ,  no suppression 

5.3 
0 .9  
3 .0  

41 1 

Physical 
dependence 

capacity 

Sone 
?Tone 
Very low 
Sone 
High 
High 
High 

Expressed in nig./kg. b HCI salt, see ref. 11. c Phosphate salt, see ref. 2a. dHBr salt, see ref. 2a. e Convulsant dose in one 
monkey. 

and 100 ml. of dry ether were stirred vigorously as 200 ml. (0.27 
mole) of 1.4 W ethereal benzylmagnesium chloride was added 
rapidly. The mixture, stirred for about 6 hr., gave two liquid 
layers and was poured, with vigorous stirring, into ice-water con- 
taining ammonium chloride and a little aqueous ammonia. The 
ether layer was shaken three times with excess, cold hydrochloric 
acid. The acid extracts were made alkaline with cold, aqueous 
ammonia and extracted quickly with ether to give, after drying 
over magnesium sulfate and evaporation of the ether in VUCUO, 40 
g. of dark brown oil I1 which was immediateIy dissolved in 250 
ml. of methanol. The stirred solution was treated with 150 ml. 
of 1 .V sodium hydroxide, then gradually with 9 g. (0.25 mole) of 
sodium borohydride. The mixture was stirred overnight a t  50- 
60", diluted with water, and extracted three times with ether. 
The combined extracts were washed once with water, dried 
(magnesium sulfate), and evaporated a t  the water pump leaving 
37 g. (61% from I )  of 111, b.p. 105' (200 b). 

Anal. Calcd. for CliHdV: C, 83.89: H, 10.35. Found: C, 
83.80; H, 10.17. 

The Dicrate m-as DreDared and recrmtallized from ethanol; . -  
m.p. 130.5-132.5". 

Anal. Calcd. for C53H?BN40i: C, 58.46; H, 5.97. Found: 
C, 58.59; H, 5.53. 

The hydrobromide was prepared and recrystallized several 
times from acetone-ether; m.p. 165-166'. 

Anal. Calcd. for CI7H2&rN: C, 62.96; N, 8.08. Found: 
C, 63.18; H, 7.!>7. 

a-5,9-Diethyl-2-methyl-6,7-benzomorphan (VI).-The tetra- 
hydropyridine hydrobromide (III.HBr, 7 g., 0.22 mole) wm dis- 
solved in 100 ml. of 48% hydrobromic acid and stirred a t  135- 
140" for about 2 days, to give a clear, brown solution. The prod- 
uct was cooled and poured into ice-water. Concentrated am- 
monium hydroxide was added until the mixture was basic, and it 
was then extracted with ether. The organic solution was washed 
with water, dried over magnesium sulfate, and filtered. The 
solvent was removed in vacuo to give a brown oil (4.9 g., 93%). 
The oil was distilled at  108" (150 p )  to give a colorless oil (4 g., 
76%). 

Anal. Calcd. for C17H25N: C, 83.89; H, 10.35. Found: 
C, 84.02; H, 10.17. 

from acetone-ether. 
crystallized, m.p. 250-251'. 

The oil was converted to the hydrochloride and crystallized 
It was sublimed a t  170" (90 p )  and re- 

And. Calcd. for CllH26C1N: C. 72.96: H, 9.37. Found: . .. 
C, 73.02; H, 9.70. 

Large 
crystals formed during recrystallization from acetone; n1.p. 

Anal. Calcd. for C2aH28N40i: C, 58.46; H, 5.97; x, 11.86. 
Found: C, 58.68; H, 5.77; N, 11.80. 

%-Benzyl-3,4-diethyl-l-methyl-2,5-dihydropyridinium Perchlo- 
rate (V).-Ethereal benzylmagnesium chloride (275 ml., 0.44 
mole) was added in a slow stream to a vigorously stirred mixture 
of pyridinium iodide (I, 100 g., 0.36 mole) in ether (200 m1.h 
The reaction mixture separated into the two liquid layers pre- 
viously noted, during a 5-hr. stirring period. The mixture was 
poured into ice-cold 60% perchloric acid (150 ml.), giving a 
vigorous reaction. The mixture was separated, and the reddish 
upper layer was washed several times with hexane. Rlost of the 
solvent was removed from the red solution in vacuo, to give an 
oil mixed with water. This was allowed to stand a t  room tem- 
perature for 2 days, during which time a solid formed. The 

A picrate was prepared and crystallized in ethanol. 

176-1 79". 

yellow solid was filtered and recrystallized from acetone-ether, 
to give 42 g. (34% from the pyridinium iodide I )  of product, 
After several further recrystallizations from acetone-ether. 
colorless to pale yellow crystals, m.p. 128-129", were obtained. 

Anal. Calcd. for C ~ ; H X N C ~ O ~ :  C, 59.73; H, 7.08. Found: 
C, 59.61; H, 6.72. 

2-Benzyl-6-cyano-3,4-diethyl-l-methyl-l,2,5,6-tetrahydro- 
pyridine Hydrochloride (IV).-The perchlorate (V, 43 g., 0.125 
mole) and sodium cyanide (10 g., 0.2 mole) were stirred in a 
mixture of water (100 ml.) and ether (100 ml.) for about 4 hr. 
The yellow organic solution was separated from the pale yellow 
aqueous phase, washed with water, and dried over magnesium 
sulfate. The product was filtered and the solvent removed 
in vacuo to give a brown oil (29 g., 8570). The oil was converted 
to its hydrochloride (yellow solid, 26 g.) which was recrystallized 
from acetone-ether, m.p. 104-106". 

Anal. Calcd. for C18H26ClN2: C, i0.93; H, 8.25. Found: 
C, 71.11; H, 8.38. 
trans-2-Benzyl-3,4-diethyl-l-methyl-l,2,3,6- tetrahydropyridine 

Hydrobromide (VIII).-The 6-cyanotetrahydropyridine hydro- 
chloride (IV, 25 g., 0.082 mole) was dissolved in a mixture of 
chloroform (200 ml.) and 6 S hydrochloric acid (100 ml.). The 
mixture was refluxed and stirred overnight. The condenser was 
then removed and the chloroform was allowed to evaporate. 
The product was cooled, and most of the residual water 
was removed in vucuo to give solid VII. This solid was 
dissolved in a mixture of water (75 ml.) and methanol (75 ml.). 
Sodium borohydride (10 g., 0.27 mole) was added in small portions 
to the stirred mixture. The reaction was vigorous, gas being 
evolved during each addition of the borohydride. The mixture 
was then heated t o  60" and stirred for about 4 hr. to give a mixture 
of a brown oil and a pale yellow aqueous solution. The oil 
was separated, and the aqueous solution was washed with ether. 
The combined oil and ether extracts were dried over magnesium 
sulfate. The product was filtered and the solvent removed in 
vacuo; the residual reddish oil was distilled a t  96" (170 p )  to give 
the desired colorless product. 

Anal. Calcd. for C I ~ H Z ~ N :  C, 83.89; H, 10.35. Found: 
C, 83.97; H, 10.18. 

It was found that better yields could be obtained by converting 
the dry ethereal solution of the base to its hydrobromide directly, 
without the intermediate distillation. The over-all yield from the 
6-cyanotetrahydropyridine (IV) through dihydropyridinium 
chloride VII, which need not be isolated, to the recrystallized 
tetrahydropyridine hydrobromide VIII was 31 rO. 

The hydrobromide was recrystallized from acetone-ether; m.p. 

Anal. Calcd. for C17H2BBrN: C, 62.96; H, 8.08. Found: 
C, 63.14; H, 8.08. 
p-5,9-Diethyl-2-methyl-6,7-benzomorphan (IX) Hydrochloride. 

-Aluminum bromide (10 g., 0.038 mole) was added in small 
portions to a cold mixture of tetrahydropyridine hydrobromide 
(VIII, 8.2 g., 0.025 mole) in carbon disulfide (40 ml.). The mix- 
ture was stirred a t  room temperature for about 6 hr. to give an 
orange, liquid, lower layer. The upper, carbon disulfide layer 
was decanted, and the residual material was washed with ether 
several times. Water was added and the cold solution made 
basic with 9% ammonium hydroxide. The mixture was ether 
extracted, and the ethereal solution was dried over magnesium 
sulfate. Filtration and removal of solvent in uacuo gave a yellow 
oil (5.4 g., 88%). The product was distilled, and a hydrochloride 

214.5-215.5'. 



was prepared from the colorless oil arid reorystallimi several times 
from acetone-ether; m.p. 234-235". 

Anal. Calcd. for CI;H lX: C, 72.96: €€, 9.37. I:ound: 
C, 73.11; H, 9.71. 

A picrate v a s  prepared and recrystallized sever:il times f rom 
ethanol; 1n.p. 209-210'. 
.,I nul. Calcd. fur C?:,H,,S,O;: C', 38.46: €I, 5.97. I'ouritl: 

C, 58.67; If, 5.97. 
P-5,9-Diethyl-2'-hydroxy-2-methyl-6,7-benzomorphan ( X ) . l i  ~ 

The benzomorpliari I X  was converted z'iu the 2'-riitro aiitl 2'- 
ar~iino derivatives to the kriown 2'-liydrosy X accordirig to the 
general procedure of hlny arid Fry.* The 2'-hpdroxy cwrnpoiind 
was found to be identic'nl with the kiiown cui ipourid"  in its 
nielting point, mixture nielting point (no depression), irifrarrti 
spectrum, and thin layer chroniat,ography.'j 

Vapor Phase Chromatography.-A Research Specialties vizpor 
phase chromatograph was used with :t 1.83-111. glass coluriin, 6 2  
nini. i n  diameter, silanized arid packed with 1.5r; SE 30 on 100- 
I40 Chroniosorb \V. It was equipped with a flame ionizatioii 
(let ector. The 1r-5,0-dieth~1-2-niethyl-B,T-benz~i~i~~rplian hydro- 
c.hloride ( V I ) ,  p-S,'3-diethyl-?-iiietliyl-(i,7-henz~~niorp~i~n hydro- 
chloride ( IX),  :md ~-5,9-diet~liyl-~'-hydrcrsy-2-~iiethyl-(i,~-be~iz~.i- 
n\orphan (X)  wulcl l)e ideritifietl. A 9: 1 iiiisture of a-VI :111d 6- 

( I.-,) .ill of the pro~lucra froiii t l ic  v; i r iuus  reacticms nere esainiiied by i l i i n  

layer rhromatolsraghy. using tlie general inetliod (if J.  Cochin and J. tV.  
Ilaly [E2cpei.irntie. 13, 2!11 (l9W2)l. The pl werr c i i a t e i l  v itli silics FPI 
G (Merrk,  Darinstadt). The solvent syatri nsisteil of etlianol-dioxane- 
benzene-arnrnonium iiydrouide. .;:.io: 30: A. 
spraying with porassiurn iodoplatinare reagent. 
i t  was found that 8-cornpound I S  ran fn.ster than a-rompmind VI.  The K j  

oaliiev were 0.81 for I S  and 0..?8 for VI ,  coinpared wi th  0.8A for a simultane- 
ously chrornntographeil standard test mixture prwided hy rhe nrinknianii 
Instrninent C o .  (a mixture of 0.01% mrh  L > f  - I -d i ine t l~y la rn ino l i en~~ne ,  indlJ- 
phenol, and siiilan red G in berizerie). 
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The prodiirta wPre detected t 
In tlie case of V I  nnd 1 

Analgetics Based on the Pyrrolidine Ring. 111. 

The pyrrolidine analgetic, m-( I-ineth~l-3-propyl-~3-pyrroli~l1riyl)plieri~1l 11, 1: = O H ;  1: ' = CH,), is (It,- 
scribed, having activity superior i o  meperidine by a parenteral route in rats and n ith no niorphine-like : d i ! i i - t i i ) i i  

liability in monkeys. I7:rrious analogs and congeners have been synthesized. 

In coiitinuance of our work on  pyrrolidines of possiblc 
value as analgetics \\e have prepared a series of 3,3- 
disubstituted pyrrolidinc>s (11, R '  = CH,; R = OCH3, 
OH. and OCOCH,) \\-hich aw more active than the l j2 -  
cliniethyl-3-pheii~1-3-propio1losypyl.r~lidin~~ (1) ( 1 ~ -  

ihcd cwlitr. 

QR 

ing succininiides. m-~lethou~butvroplienone was pie- 
pared by the reaction of m-methosybenzoyl chlorido 
Tvith dipropylcadniium (a method we found in01 o 
conr-eriient than that drscribed by lIcElvain2) and 
treated n-ith ethyl cyanoacetate to give the substituted 
cthyl cinnainatc (111), following the conditioiis givc~ii 
by Cope3 and Cragoe. Potassium cyanide rcadil?. 
added across the olefinic linkage in this molecule to give, 
the succinonitrile (IV) which on acid hydrolysis n 
converted into the succinic acid (V). With nicthyl- 
amine, this furnished the si~ccinimide~ (VI) which, with 
lithium aluniinuni hydride, gave the pyrrolidinc (11, R 
= OCH,; R' = CHI). 

(1 )  

Chemistry.-The 3,3-disubstituted pyrrolidines (11) 
were prepared by chemical reduction of the correspond- 
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