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Orie possibility was to corivert mixture Sa into some 
derivative mixture from which the cis isomer could be 
readily crystallized. Such a derivative could then 
either be converted back into cis-8 and cyclized, or be 
cyclized arid subsequently converted into 9. When 
mixture Sa was treated with TsCl in pyridine (Scheme 
11), there resulted a crystalline, easily purified S - T s  
derivative 12 (30y0 yield). This derivative cyclized 
readily to give 95% pure 14 which in turn was converted 
into 9 by treatment with LAH. The N-methyl, -allyl, 
-propyl, arid -cyclopropylmethyl derivatives of 9 were 
prepared by the usual procedures. 

Having achieved our objective of a facile preparation 
of 9, it was of interest to determine if 10 could be equally 
readily prepared by cyclization of the residue 13 from 
the crystallization of 12. To our great surprise, cycliza- 
tion of 13 did not produce any more than 20yG 15; 
the malor portion of the product (approximately 80% 
of the crude material) was the cis product 14. Now, 
sirice about half of the crude tosylation product was 
isolated a b  the crystalline cis isomer 12, then the major 
portion of the residue 13 should be the trans isomer. 
If this is so, then the cyclization of the S-Ts derivatives 
of both cis and trans starting materials gives largely 
the cis product! Seedless to say, this most unusual 
transformation was a bonus for our synthetic effort 
and certainly warranted further investigation. 

The investigation of this cyclization reaction was 
carried out using as starting materials the pure cis and 
t ram ihomers of 8b because of their availability. The 
N-methyl, -p-nitrophenyl, -acetyl, arid -p-nitrobenzene- 
sulfonyl derivatives of each isomer were prepared and 
cyclized, and the composition of the crude reaction 
mixture determined by nmr. All of the cis isomers 
cyclized to give >9jyo cis product. The results from 
the t i a m  isomers are shown in Table I. That  the 
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intercliange does not take place after the cyclization 
rraction was* shown by the fact that  when trans- 
1,2,3,4 ,& ,;, 1O,1 Oa-oct ali ydro-7-met hox y- 3,3  - dimethyl- 
l-(p-nitroberizeriesulfor~~l) benzo [g]quinolirie is sub- 
jected to the reaction conditions, it is recovered un- 
changed. These results suggest that  the extent of isomer 
interchange is in some way dependent on the basicity 
of the nitrogen. 

I t  is tempting to  speculate on the intermediacy of a 
tetrasubstituted olefin in this reac t io~i .~  The required 
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olefin 23 (11 = H) could not be synthesized directly by 
dehydration of t'he 8b carbinols because of their facile 
cyclization. However, the olefin was isolated from a 
large scale preparation of 8b isomers, and the same 
derivatives were prepared and cyclized. In  all cases, 
the product mixt'ure contained the cis and tratis 
products in a ratio of 80:2O, respectively. Herice the 
olefin could conceivably be an intermediate in the 
cyclization of the trails carbinols 8b, with the amount 
of olefin formed being determined by the conforma- 
tional preference of the starting alcohol in the cycliza- 
tion medium, which in tiirn is irifluericed by the basicity 
of the nitrogen. Specifically, both isomers of the al- 
cohols under consideration can exist in two conforma- 
tions as shown in Scheme 111. The cis isomers (16 and 
17) can undergo cyclization in either conformat'ion, 
since the distance between reacting centers is the samf' 
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mol) of p-TosC1 in 35 ml of pyridine. Stirring was continued for 
0.5 hr aft,er which the solvent was removed by distillation. The 
residue was partitioned between H20 and EtsO. The Et20 
layer crystallized to give 3.8 g of 12. Evaporat,ion of the mother 
liquor gave 3.5 g of mixture 13 which was not, charact,erized. 
Two recrystallizations of 12 from Et,OH afforded material which 
had mp 172-174". 9nal.  (C22H29N03S) C, H, N. 

cis-1,2,3,4,4a,5,10,lOa-Octahydro-5,5-dimethyl-l-( p-toluene- 
sulfonyl)benzo[g] quinoline (14). A.-Compound 12 (2.8 g, 
0.07 mol) was cyclized according to  the procedure given above for 
the preparation of 9 and 10. Crystallization of the crude residue 
from EtOH gave 2.2 g of 14. Recrystallization from EtOH gave 
material, mp 143-145". ilnal. (Cp2H2iSO2S) C, H,  N. 

B.-Residue 13 (0.54 g, 0.0014 mol) was cyclized according to 
t'he above procedure to give 0.36 g of 14 identical wit,h that 
prepared above. 

Carbinols for Cyclization Studies.-These derivatives were 
prepared from the pure isomeric amino alcohols 8b.2 Reductive 
met,hylatioii with CH20 and H, over Pd-C gave the S M e  deriva- 
tives: cis isomer m p94-96", Anal. (CliH27NO) C, H, N;  trans 
isomer mp 78-79", Anal. (CnH27NO) C, H, 3. Acylation with 
-4cC1 or p -08C6HaSO~Cl  in CHC13 in t,he presence of Et3N gave 
the correspoudiiig amide: cis-S-acetyl, mp 138-141 ", Anal. 
(C18H27?jO3) C, H, S ;  trans-S-acetyl, mp 111-113°, Anal. 
(ClsH2,N03) c, H,  N;  CiS-Av-p-02SC&xOy, mp 182-186", 
Anal. (C22H?6N2O6S) c, H, ?j; trUnS-p-O&C&KOz, mp 132-134", 
Anal. (C22H28S206S) C, H,  N. The p-CgHlN02 derivatives were 
prepared according to the procedure of Badar, et al.13 These 
compounds could iiot be obtained crystalline, axid were char- 
acterized only by t8heir ir spect,ra. 
3-Isopropylidene-2-p-methoxybenzylpiperidine and Derivatives. 

-The neutral fraction from the decarboberizoxylation of 1- 
benzyloxycarbonyl-2-( p-methoxybenzy1)-a,a- dimethyl- 3 -piperi- 
dinemethanol was allowed to stand for 3 mont,hs. A 21.7-g 
sample of this residue was diluted to 200 ml t,otal volume with 
EtOH and hydrogenated over Pd-C at room temperature and 
4 atm. Uptake ceased after 3 hr withthe consumption of ap- 

(13) H. Bader, .I. R. Hansen, and F. J. JIcCarty,  J .  Org .  Chem., 31,  2319 
(1966). 

proximately 1 molar equiv of H2. The basic fraction was dissolved 
in dil HCI arid cooled to give, after filtration and drying, 9.1 g of 
crude 23, HC1. Recryst,allizatioii from EtOH-Et2O gave pure 
23, mp 25.i-257", iimr (CDCL, TMS) 413 (AzB2,4) 223 (a, 3 ) ,  

The XRIe and p-S02C6H4NOn derivat,ives were prepared by the 
procedures indicated in t,he previous sect,ioii aiid had the follow- 
ing properties: XlIe.HC1, mp 179-183", Anal. ( C I ~ H ~ ~ C ~ N O )  
C, H, N;  Lv-p-SO&sHaNOr, nip 114-116", Anal. (C2~H26K20jS) 
C, H, N. 

Benzo[y] quinoline Derivatives as Nmr References.-The corre- 
sponding derivatives of cis- and trans-1,2,3,4,4a,5,lO,lOa-octa- 
hydro-5,5-dimethyl-7-methoxy-benzo[g]quinolirie were prepared 
by the same procedures and the iimr spect.ra recorded. The com- 
poiiiids not, previously reported had t,he following physical proper- 
ties (the numbers in pareiit,heses following the melt,iiig point are 
t8he chemical shifts in  Hz of the gern-Mez groups in the 60 3IHz 
iimr spectra): cis-N-p-C6H4?1T02, glass (80,791, Anal. (C22HlS- 
N203) C, calcd, H ,  6.89, N, 7.67; foniid, H, 7.41, X, 8.60; trans- 
N-p-C6H1NO?, mp 164-166' (83,70), Anal. (C22H2&203) C, H, 
calcd, N, 7.67; found, 9.04; cis-.Y-acetyl, nip 81-85' (80,78), 
dnal. (ClsH2;N02) C, H,  calcd, S,  4.87; found 5.33; trans-JY- 
acetyl, mp 157-159' (80,68), Anal. (CISH2;NOI) C, H, 5 ;  cis-N- 
p-SOsC6HaN02, mp 159-161 O (81,79), Anal. (CSUH~,NZO;S) C, H, 
N, trans-N-p-S02C6Ha302, mp 204-205' (79,.39), Anal. (cZ~H26- 

Cyclization Procedure.-A solutioii of 100 ml of AcOH atid 20 
ml of HyS04 was used for all cyclizations. A 125-mg sample of 
the carbinol and 1.0 ml of the acid were heated on a steam bath 
for 5 min, diluted with 25 ml of H20, made slightly basic with 
KH4OH, and extracted with 25 ml of CHC1,. The extract was 
dried, filtered, and concentrated and the entire residue wed for 
nmr. The resulting spectrum was compared with that of the 
two pure products, and the relative amounts of each determined. 
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95 (s, 3), 64 HZ (s, 3). 9nal.  (C16H2rC1xO) C, H, IV. 
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7-Subst,it,uted 3-deoxy-6,14-endo-ethetio-6,7,8,14-tet~rahydrooripaviiies have beeii prepared by hydrogeiiolysia 
In some cases part'ial reductioii of the etheno bridge also occurs. of the oripavine diethylphosphatyl esters. 

The deoxy compounds show arialgetic pot.ericy intermediat,e between the oripavine and thebaine analogs. 

The nature of the CS substituent' is very important in 
determining analgetic potency in the morphine series 
(1).2 Thus heroin (IC) is more potent' than morphine 
(la) which is itself considerably more potent than co- 
deine ( lb) .  In  the related series of analgetics (3b-6b) 
derived from 6,14-endo-ethenotetrahydrooripavine the 
effect of removing the phenolic hydroxyl group by 
hydrogenolysis with K a  in liquid IYH3 of the diethyl 
phosphate derivatives (2) a has now been investigated. 

The phosphates were prepared by reaction of thr  
oripavine derivatives with diethyl phosphite and CC1, 
and were dissolved in E t 2 0  for the Na-liquid NH, re- 

(1) Par t  ST'II: J.  IT. Leais and W. I. Rushworth,  . J .  Chem. Sac. C, 
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action. In most cases the hydrogenolysis reaction went 
to completion but purification of the products was not 
always easy. I n  the case of the 7-dimethglcarbinol 
( 3 ~ )  a by-product having similar chemical and physical 
properties was isolated by preparative tlc. This was 
ahown to be identical TTith the 3-deoxy compound ( 8 ~ )  
derived from the 6,14-enclo-ethanooripavine (8b). Hy- 
drogenation of the olefinic bond by S a  in liquid S H j  
was surprising in view of the fact that 3a is catalytically 
hydrogenated only with d i f f i~ul ty ,~  and reduction of 
disubstituted olefins by metal-amine systems occurs 
only with the powerful Li-alkylamine reagents.j The 

(4) I<. 11.. Eentley, 12. G. Hardy, and 13, Meek, J .  Arne,.. Chem. Sac., 89, 

( 5 )  Herschel Smith, "Organic Reactions in Liiiuid . h m o n i a . "  Inter- 
3273 (1967). 

science, 1963, p 213. 


