J

5-PROPYL-9 ETHYL-6, 7-BENZOMORPHAN—PART I

(MRs.) Renna RAMACHANDRAN & Bauwax C.J OSHI

STRUCTURES RELATED TO MORPHINEQSYNTHESvIS~OF x~'2'-OH-2-METHYL-

Unjvérsi@y, of Rajasthan, Jaipur
~ (Beceived 18 June 1969 ; revised 21 Jenuary 1970)
A three step synthesis of 2-methyl-5-propyl-9-ethyl-6, 7-benzomorphan from ‘3-ethyl-4-
. propyl pyridine was effected and only the a-form could be obtained through phosphoric
acid cyclisation, This a-form of benzomorphan was converted to a-2-methyl-2’-hydroxy-5-
propyl-9-ethyl-6; 7-benzomorphan in three steps again. Infrared spectra of the base con-
firmed the ptesence of a-form. ’ st .

It has been reported that when the sum of the carbon atoms (at C; and C,) is 2-4
in B, 9-dialkyl-2'-hydroxy-2-methyl-6, 7-benzomorphan series there is optimum analgesic
activityl. Analgesic aotivities of B- and «-2, 9-dimethyl-5-propyl-6, 7-benzomorphan
are compazrable to morphine and codeine respectively?, while the activities increased with
2'-0H group to 2+9 (EDj) in a-form!. The analgesic activity of the benzomorphan
was studied by having ethyl at C, and propyl at C;, where the sum of carbon atomsis five.
Analgesic activity of «-form was found to be almost as halfas that of codeine3 (EDj,19-8).
In' general it is observed that the benzomorphans with substituents R at C; and H
at Cy are more active than the benzomorphans with different alkyl groups (at C5 and C,)
whose sum of carbon atoms are equal to carbon atoms of R at C; (Table 1),

\

This was observed in‘ the present case when the analgesic activity was found less than
the activity of 5-amyl benzomorphant, ‘

The methiodide of S;ethyl—ii-propyl pyridine* (I) was converted to 2-benzyl-1, 2-
dihydro-1-methyl-3-ethyl-4-propyl pyridine (III) by the Freunds reaction® and was
reduced with sodium borohydride toits tetrahydro derivative (IV) (2-benzyl-1-methyl-3-

TaBLE 1: P e

COMPARISON OF THE ACIXVITIES OF BENZOMORPHANS WITH SUBSTITUENTS R, H AND ALKYL GROUPS
AT C; aND C, POSITION

R ot Oy ED,, " Ry+R;=R ED,,
an

H at Cy RyatC; 7 Ryat G,
C,H, 2.8 CH, - CH, T 30
C,.H, 2-1 ] C,H; CoCH, 49
C.H, ‘ 2:0 GH, CH, 2.9

. CHS ‘ Cqu . 4:2

CgHyy 3:4 CeH, ) ' ) G H; 198
CHy, 108 C,H, C,.H, 712

¥ The authors are grateful to Dr, E. L. May for the gift sample of 3-ethyl-4-propyl pyrfdine.
i 233



284 ' N Der. Sor. I, Von 20, OOTOBER 1970

ethyl 4-propyl-1,2; 5, 6- tetrahydropymdme) ‘The cychsatmn of tetrahydro compound Wlth ,
85 per cent phosphorlc acid gave only the a-form and no B-form was isolated. Nitration -
of ‘a-form (V) followed by reduction® and nitrous acid oxzdatwn of the resultant

2-amino derivative gave 2’ -hydroxy compound (Fig. 1)

After separating the first crop (a-form) nothing could be obtamed from the mother
hquor a-forms are less soluble and crystalhse out ﬁrstl’ 2, -

EXPERIMENTAL PROCEDURE
Meltlng points are uncorrected and infrared. sPectra were recorded in Perkm Elmer
- Model 231. .
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3.NITROUS ACID OXIDATION

Fig. 1—Different stages ‘involved in the. synthesxs of -a-2- methyl 2’-hydroxy-5 -propyl-9- ethyl -6, 7-benzo.
i morphan. |
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1-Methyl-3-ethyl-4- propylpymdzmum Iodide (II)

8-Ethyl-4-propylpyridine (6-0 gm.) was dissolved in acetone (5 0 ml.) and methyhodlde )
(9-0 gm,) dissolved in acetone (12-0 ml.) was added in half an hour with continuous stirfing.
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, yleld
10 0gm. (83 per cent); m.p. 59-8°C (C 45-1; H, 6-0; cal. val. for CHHISNI C, 45 8 H,
6-1).

' 2-Benzyl-1-methyl-1-3-ethyl-5-propyl- 1 -dihy ydropyridine (I1I)

. To the well-stirred cold suspension of IT (10-0gm.)in dry ether (sodium drled)was
added freshly prepared benzylmagnesium chloride (6:8 gm. of benzyl chloride freshly dis-
tilled, 1-6 gm. of magnesium turnings (G.R. grade) and 300 ml. of dry ether) in 3 to 4 min.
when vigorous exothertuic reaction took place. The solution was kepwtlrred for2to2-5hr.
without cooling, The reaction mixture was kept under reflux by warming with hot water
and after cooling, it was poured into ice water/ammoniura 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 cent). The
combined extracts were basified with ammonia and then extracted with ether. The
ethereal solution was dried over anhydrous sodium sulphate and then the solvent was
distilled, off (crude product, 5-0 gm., yield, 57-3 per cent). -

2-Benzyl-1-methyl-3-ethyl-4-propyl-1, 2, 5, 6-tetrahydropyridine (1V)

The crude dihydroproduct (III) was dissolved in methanol (5-0 ml) and Saustic
soda (10 percent, 25 ml.), and to the swell-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. at 150-55°C, yield 2- 6gm
(29-3 per cent) based on starting methiodide). -
2-N-methyl-5-propyl-9-ethyl-6, 7-benzomorphan (V) ‘

Cyclisation of IV with 85 per cent phospheric acid was carried out by refluxing 2-8 gm.
of IV with 25 ml. of 85 per cent phosphoric acid for 52 hr. at 160-65°C. The reaction mixture
was then poured in 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 C;gH,N.HCI, C, 73-59;
H, 9-54).

Conversion of V t0-2-metkyl-2'-kydrowy-5-pro_pyl~9-etkyl-6, 7-benzomor_pkan

V (500 mg.) was converted to 2"-hydroxy derivative through nitration with fuming
nitric acid (6-0 ml.) in glacial acetic acid (6-0 ml.). The solution was left overnight at room
temperature and then at 0°C for two days, After distilling the acetic acid under reduced pres-
sure and making the resulting mixture alkaline with 9 per cent NH,OH, the crude pro-
duct was obtained by extracting with CHCl; which was evaporated under reduced pres-
sure, The crude nitro product was reduced on similar lines as 2’-nitrg group in codeine is
reduced®, The crude product thus obtalned (2'-amino) was treated with pitrous acid4
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(N:a,I‘TC)2 and dllute HQSO,,) The cride 2"-h &roxy compound’v" crystall
(85:0.mg.) (m.p:213-16°C; C, 69-92; H, 8-98; N, 4-68; cal.. val. for 018H27NO:

ij'Hf87N452 Amgz,615(m)y,630(s)p R

0,69'-; ;

AGKNOWLEDGEMENTS )

: The authors thank Defence Science Organisation for the award of a project and Head
of the Chemistry Department of Unwersaty of Allahabad for providing the necessary faci-
lities. The authors are grateful to Dr. J. D Tewan and Dr E. L. Ma.y for their valuable
: advme and cr1t1clsm

4

REFERENCES

1. Amm, J.H, Fmﬁon, .M. & Max, B. L, J. Med. Olior., 6 (1963), 32
2. Josm, B.C. & M4y, E. L., J. Med. Ohem,s(1965), 696. '
' 3. Eppy, N. B. & LEIMBAO.E;‘,D J. Pkarmacol Ezptl, Themp 107 (1953), 385.
4. Josm; B. C., CHIGNELL,C F. &MAY,E L., J. Med. Chem., 8 (1965), 694.
5. JAOOBSON, A E & MAY, E L., J. Med: C‘kem 8-(1965), 563
6. Fepvxp & Sewvsr; Chem. Abst., 5 (1911), 3s10.

[




