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A three step synthesis of 2-methyl-6-propyl-9-ethyl-6, 7-benzomorphan 'from 3-ethyl-4. 
propyl pyridine was effected and only the a-form could be obtained through phosphorio 
acid cyolisation. This a-form of benzomorphan was converted to a-2-methyl-2'-hydroxy-5- 
propy1-9-eth@-B, 7-benzomorphan in three steps again. Infrareq spectra of the base con- 
firmed the gfeeence of a-form. 

' It has been ~epd?ted that when the sum of the carbon atoms (at C, and C,) is 2-4 
in 6, g-diaUry1-2'-hydroxy-2-methyl-6, 7-benzomorphan series there is optimum analgesic 
activityl. Analgesic abtivities of 6- and a-2, 9-diqethyl-5-propyl-6, 7.-beneorr,orphan 
are comparable to morphine and codeine respectively2, while the activities increased with 
,2'-OH group to 2.9 (ED,,) in a-f~rm'. The analgesic activity of the benzomoqhan 
was studied by having ethyl at C ,  and propyl at C,, whese the sum of carbon atoms is five. 
Analgesic activity of a-form was found to be almost as half as that of codeine3 (ED,19-8). 
In general it is observed that the benzomorphans with substituents R at  C, and H 
at C, are =ore active than the benzomorphans with different alkyl groups (at C, and C,) 
whose sum of carbon atoms are equal to carbon atoms of R at  C, (Table I). 

This was observed in the present case when the analgesic activity was found less than 
the activity of 6-amyl benzomorphan4. 

The methiodide of 3-ethyl-4-propyl pyridine* (I) was converted to 2-benzyl-1, 2- 
dihydro-1-methyl-3-ethyl-4-propyl pyridine (111) by %he Freunds reaction5 and was 
reduced with sodium borohydride to its tetrahydro derivative (IV) (2-benzyl-1-methyl-3- 

COMPARIBOB OE THE AUTNITIES OB BE.NZOMORPHANS WITH SUBSTITUENTS R, H AND &KYL GROUPS 
AT C, AND C9 POSITION 

R a t  C, EDSO R,+R,=R 
and 

H a t  C, R, a t  C, Ra a t  C, 

2.3 CHs CaHs '333 3.0 

CaH7 2 .1  '3*=5 CH3 , 4.9 
CdHs 2.0 CsH, (3% 2.9 

CH, CaHs 4.2 

C 6 H ~ ~  3.4 c8H7 C2H6 19.8 
10.8 CsH7 C a r  71.2 

*$he authors are grateful to Dr. E. L. May for the gift sample of 3-ethyl-4-propyl pyridine. 
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ethyl-4-propyl-l,2,5,6-tetrahydropyridine). The cyclisation of tet~ahydro compound with 
83 per cent phosphoric acid gave only the a-form and no /?-form was isolated. Nitration 
of a-form (V) followed by reduction6 and nitrous acid oxidation of the resultant 
2'-amino derivative gave 2'-hydroxy compound (Fig. 1). 

After separating the first crop (x-form) nothing could be obtained from the mother 
liquor. a-forms are less soluble and crystaIlise out firstl", 

- 
E X P E R I M E N T A L  P R O C E D U R E  

Melting poinb are uncorrected and infrared spectra were recorded in Perkin Elmer 
Model 231. 

-m 

CYCLl SATlON 

IE 
I 

C H 
3 7 

O H  

Xl 
Fig. 1-Different &ages involved in the synthesis of a-Z-methyl-2'-hydroxy.8-propyl-9-ethyl-6 7-benzo. 
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I-Methyl-3-ethyl&-propylpyidirzium Iodide ( I I )  

3-Ethyl-4-propylpyridine (6 -0 gm.) was dissolved in acetone (5 .O ml.) and methyliodide 
(9 S O  gm,) dissolved in acetone (12 -0 ml.) was added in. half an hour with continuous stirring. 
The solution was refluxed for one hour and then cooled in the refrigerator overnight. The 
pale yellow crystals formed were filtered and crystallised from acetone-ethylacetate, yield 
10.0 gm. (83 per cent); m.p. 59.g°C (C, 45.1; H, 6-0; cal. val. for CllH,,NI : C, 45.5; H, 
6.1). 

b To the well-stirred cold suspension of I1 (10.0gm.) in dry ether (sodium dried) was 
added freshly prepared benzylmagnesiurir chloride (6.8 gm. of benzyl chloride freshly dis- 
tilled, 1.6 gm. of magnesium turnings (G.R. grade) and 30 -0 ml. of dry ether) in 3 to 4 min. 
when vigorol~s exothermic reaction took place. The solution was kepCLQtirrecl for 2 to 2 . 5  hr. 
without cooling. The reaction mixture was kept under reflux by warming with hot water 
and after cooling, it was poured into ice water/ammonium chloride solution basified with 
ammonia and the liberated base was extracted thoroughly with ether. The ethereal 
layer was extracted several times with dilute hydrochloric acid (8-10 per gent). The 
combined extracts were basified with a m o n i a  and then extracted with ether. The 
ethereal solution was dried over anhydrous sodium sulphate and then the salvent was 
distilled, off (crude product, 5.0 gm., yield, 57.3 per cent). 

Thecrude dihydroproduct (111) was dissolved in methanol (5.0 ml.) and Caustic 
soda (10 per cent, 25 ml.), and to the well-stirred solution, sodium borohydride (1.6 gm.) 
was added gradually. After the addition was eomplete, the solution was stirred for half 
an hour and then refluxed for 2.5 hr. The solution was cooled and poured into ice 
water and extracted several times with ether. The ethereal layers were combined and 
dried over anhydrous sodium sulphate. Ether was distilled and the crude product 
(4.3 gm.) was distilled under reduced pressure (0.05 mm. a t  150-55"C, yield 2 -6 gm. 
(29.3 per cent) based on starting methiodide). 

2-N-methyl-5-propyl-9-ethyl-6, 7-benzomorphan ( Y )  
Cyclisation of IV with 85 per cent phosphoric acid was carried out by refluxing 2 -8  gm. 

of IV with 25 ml. of 85 per cent phosphoric acid for 52 hr. at 160-65OC. The reaction mixture 
was then poured i~ ice water, basified with ammonia and then the liberated base was 
extracted with ether. The combined ethereal extract was dried over anhydrous sodium 
sulphate and the solvent distilled off when a crude product was obtained which was distilled 
under reduced pressure (0.05 mm. bath temp. 190-95°C). The distillate was crystallised as 
hydrochloride (m.p. 195-9°C). (C, 73.9; H, 9.5; cal: val. for Cl,H,N.HC1;, C, 73-89; 
Is, 9.64). 

V (600 mg.) was converted to 2'-hydroxy derivative through nitration with fuming 
nitric acid (6.0 ml.) in glacialacetic acid (6.0 ml.). The solution was left overnight a t  room 
temperature and then a t  0°C for two days. After distilling the acetic acid under reduced pres- 
sure and making the qesulting mixture alkaline with 9 per cent NH,OH, the crude pro- 
duot was obtained by extracting with CHCI, which was evaporated under reduced pres- 
sure. The crude nitro product was reduced on similar lines as 2'-nitrg group in codeine is 
reduceds. The crude product thus obtained (2'-amino) was treated with nitrous acid4 
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(MaNO, and dilute &SO,). 3he qnide 2 " - h ~ & o ~  compowd,,,iVw c p h J . & d  
(86.0 mg.) (m.p: 21346OC; C, 69- 92; H, 8 -98; N, 4 -63; cal. val. for Cl,H2,N0 2 tl, 690 7; 
H,8.7;~,4.62.~$~,-6.16(m)~,6.30(r)~. 
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