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Aktrrrt ~Dihydrothcbaine+, dihydrothcbamonc-.I‘- enol methylether and dlhydrothcbainone were 
converted IO the respective 4-phcnykthen by Ullmann reaction in good yields. These phcnykther 
derivatives were reduced IO 4dcsoxy compounds by sodium-liquid ammonia reduction. 

Ckmmenscn reduction of the phcnykthcr and the desoxy derivatives gave ( ..)-3-nwhoxy4 
phcnoxy-N-methyl-morphinan and (-)-3-methoxy-N-mcthylmorphinan rtspcctively. 

IN a previous papcfl the elimination of the 4-hydroxyl group of sinomenine and its 
derivatives was reported. The present paper is concerned with the synthesis of 
(-)-3-mcthoxy-N-methylmorphinan and its derivatives. 

Recently, many N-mcthylmorphinan derivatives were synthesized from I-benzyl-2- 
methyl-1,2,3,4,5,6,7,&octahydroisoquinolinc derivatives by Grcwel and by Schnidcr.’ 

Among these compounds (-)-3-hydroxy-N-methylmorphinan has been found to 
have 3 5 times the activity of morphine as an analgesic. Elimination of the 
Chydroxyl group of thcbainc derivatives may give some pharmacologically interesting 
compounds. The methods cmploycd are the same as those used previously in the 
sinomenine series but using thebaine as a starting material. 

In 1950, Bentley3 succeeded in scission of the 4 5 oxygen bridge of thcbainc (I) by 
the sodium-ammonia reduction and obtained dihydrothebainc-Q (II) in excellent 

yield. 
Under conditions similar to those used for sinomcnine, dihydrothcbaine-4 (II) was 

converted to the Cphenylethcr (111) in 85 per cent yield. Hydrogenation of this 
compound over palladium-strontium carbonate gave the Cphcnylethcr of dihydro- 
thcbainone-A5-enol mcthylcther (IV) and successive treatment with dilute hydro- 
chloric acid gave dihydrothcbainonc4phenylcthcr (V) in about 70 per cent yield 
based on dihydrothcbainc-hphenylether (III). 

The Ullmann reaction of dihydrothebainone-As-en01 methylether (VI) and of 
dihydrothebainone (VII) gave their respective phcnylethers in about 70 per cent yield. 
Sodium-liquid ammonia reduction of dihydrothcbaine-&phcnylcther (III) afforded 
desoxydihydrothebainc-4 (VIII) in 90 per cent yield. After hydrogenation, this 
compound was treated with dilute hydrochloric acid to give desoxydihydrothcbainone 
(IX) in 50 per cent yield. Sodium-ammonia reduction of the crude phenylcther of 

l An ou~lme of Ihis paper was reported at Ihc I.U.P.A.C. Symposium on Ihe ChemirIry ol Natural 
ProducIs in Melbourne. Australia. August. 1960. 

t Y. K. Sawa. N. Tsuji and S. Maeda. lifrohrdron 1% 144 (1961). 

1 R. Grew and A. Uondon. Chrm. L&r. 81,27Y (1948): R. Grwe, A. Mondon and E. NOIIC. Lkbigs AM. 
564. 161 (1949). 

s 0. Schnider and A. GriAssncr. it&. Chim. Acta 32, 821 (1949): Ibld 34, 2211 (1951): 0. Schnider, A. 
Rrosst and K. Vogler. fbtd 37. 710 (19S4): lbld 33. 1437 (1950). 

* K. W. Hcntley and R. Robinson, Exprritntia 6, 353 (IYSOO): K. W. Fknlley, R. Robinson and A. E. Wain, 
J. Chcm. Sot. 1952.958. 
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dihydrothcbainone-AQnol methylether (IV) and successive hydrolysis also gave the 
same carbonyl compound (IX) in 85 per cent yield. Dihydrothebainone-Qphenylether 
(V) was treated with ethylene glycol andptoluene sulfonic acid in order to protect the 
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bcarbonyl group and successive sodium-ammonia reduction of the product gave the 
cthylcnc glycol kctal of dcsoxydihydrothcbainonc (Xl). The action of dilute 
hydrochloric acid on the kctal derivative gave dcsoxydihydrothcbainone i.e. (--)-3- 
methoxy-6-oxo-IG-methylmorphinan (IX) in 75 per cent yield based on dihydro- 
thebainonc4phcnylethcr. 

Sodium-ammonia reduction of dihydrothcbainone-4-phcnylcthcr (V) also gave the 
same desoxy base, but in a poor yield. Furthermore. tctrahydrodesoxycodcinc-4- 
phenylether (XII) was obtained from dihydrothebainonc4phcnylcthcr (V) and 
dihydrothebaine+phenylethcr (III) by the Clemmcnscn reduction in yields of 85 and 
25 per cent respectively. 
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The 4-phenoxy group of tetrahydrodesoxycodcinc (XII) was also eliminated by 
sodium-ammonia reduction to yield (. )-3-mcthoxy-N-methylmorphinan (XIII) in 
almost quantitative yield. The Clcmmensen reduction of desoxydihydrothebainone 
(IX) also gave the same compound (XIII) in 55 per cent yield. A number of these new 

4-desoxy compounds have been screened for analgesic and antitussivc activity, but the 
pharmacology of these compounds will be reported elsewhere. 

EXPF.RIMEh”l‘Al. 

All melting points arc uncorrected. Analysts of the compounds wcrc carried out by Messrs. K. 
Miyahara. Y. Daikatsu. ‘I’. Takaoka and Miss U. Kasugai of our laboratory. The infra-red spectra 
were detcrmincd by Messrs. Y. Matsui and M. ‘l’akasuka on a Kokcn D.S. 3001 infra-red spcctro- 
photometer. 

A pyridine solution of 47.1 g dihydrothebainc+ and 5.71 g bromobenzcnc was refluxcd for IO hr 
under stirrmg ulth 32.4 g finely powdered K,C<I, and 4.7 g copper. The rwctlon mixture was 
rrcatcd as in the case of sinomcnmc4phcnylc~hcr. ‘Ihe benzene clua~c gabc 50.38 g dlhydrothcbainc- 
+-&phcnylcthcr (86:;) which crystallrzed from isopropanol. m.p. 135-136 . [z)ff . 34.1) :’ 2’ (c. 

0.973, ale.). I.R. d’z:r 1710 cm ‘. 1665 cm ’ 
(_ ” .;I” ) 

C C OCII, (Found: C. 77.17: t1. 7.10: 

N. 3%. <:,,tI,,O,N rcquirn: <‘. 77.09: H. 699: N. 3 607,) 
The methiodtdc ~3s prepared in and crysrallircd from alcohol, m.p. 191-192 . (Found: C. 57.98: 

II, 6.26: h’. 2.12. C,,H,:O,h’.ClI,I.C,H,~H rcquira: C. 58.23: H, 6.28: N. 2.42%). 
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The picra1c was prcparcd in ether and crystallircd from alcohol, m.p. 187-188 (Found: C, 

60.0s; Ii. SGt; N. Y.00. C,,H,:O,SC.H,O:S, requires: C, 60~18: H. 4 8Y; N. Y&i”:). 

4-PhenIlerher of ciif~y~irvrhehfino~-~~-en~~l methyl ether 

(a) f,kom dihydrorhefxainc-+I-pfwnylether. Twenty grams of dihydrothebainc-+I-phcnyk1hcr 

was hydrogcnarcd ober I6 g palladium srronrium tztrbonarc (5 S; I’d) m 300 cc alcohol. After absorp 

1ion of l2W cc hydrogen in IS hr and filtrarion of the ca1alys1. the sohcnt was rcmovcd IO yield 20.2 g 

of crude producf. m.p. 92 YS’. A small sample was rccrys1allircd from pet. ether for analysis, m.p. 

I06 107 [XC 55.4 : I (c. 2G69 .~lc.) I.R j”“‘: ,* f .msx 3 1662 cm ’ ‘). (Found: 

\ ocIL/ 
C, 76.49: H. 7.47; N. 3.46. C,,H,O,N mqmrcs: C. 76.69; H. 7.47; N. 3.58”:). 

(b) From cfihy~frorhehainone-phenol me:h_vlether. A pyrrdmc solution of 9.45 g dihydrothebain- 

one-I’cnol mcthylc1hcr and 9.4 g hromobcnzcne was rctluxcd for I5 hr with K ,CO, and copper. 

The rcacrion mixture was rrcated as usual and the producr was chromatographcd on alumina. The 

bcnrenc clua~c gnvc I I.28 g of a syrup which on srandmg solrdtfied. m.p. 93 Y7”. A small sample was 

rccrystalhud from pet. ether. m.p. 106 107 ‘. Thus compound was not depressed on admrxturc with 

the sample obraincd from dihydrothcbainc-+&phenykthcr. 

(a) From rhr phenylerher o/dihydrothehoinone-A’-enol methylether. A solution of I I,28 g of rhc 
crude phcnylcthcr of dihydro1hebamoneI’tnol methykrhcr in 55 cc 2 N HCI was hcatrd for IO mm 

on a waler-bath. cooled to room temp. and made basrc with ammonia. The prccrpitatcd oil solrditicd 

on sranding (8.Y g) and was recrystallized from isopropanol, X.18 g (69 ?: ba.scd on dihydrothebainonc- 

J’enolmcthylcrhcr.) m.p 145-146’. ]2]2 - 11.2, : 2 (c.0.980,alc.). I.R.I~$1712cm ‘( .C 0) 

(Found: C. 73.08: H. 7.41; N. 3.87; H,O, 3.92. C,,HSIO,N.H,O requires: C. 72.88; H, 7.39; 

N. 345: fi,O. 4.55”“). 

The hydrochloride crysralhzcd from alcohol-ethyl acclatc, m.p. 276 277 (dcc). (Found: C. 

66.Y4; Il. 6YO; h’, 3.12; Cl. 8.23. C1,H,,O,S.HCI.H,O requrrcs: C. 66.73; H, 7.00: N. 3.25; 

Cl. 8.20”.). 

(b) Prom dihydro/hefwinone. A pyridinc solution of 9.04 g drhydro1hcbainonc and Y.4 g bromo- 

henrcnc was rcfluxcd for I5 hr wrth 12.4 g finely powdcrcd K&O, and I g copper. The bcnrcnc 

cluarc alTordcd YCM g of the crude base whrch rccrystalhrcd from isopropanol, m.p. 144-145’. 8.23 g 

(713,). The mrxcd m.p. wnh the sample prepared from 1hc phcnylcthcr of dihydrothcbamonc-.I’enol 

mcthylcrhcr. was I45 146 

A solution of I5 g dihydrothebatnc-+t-phcnylelher in I50 cc tolucnc was added dropwrsc IO I50 cc 
liquid ammoma a~ -,50- 55 2.8 g rnctalhc sodium was added IO thts strrred solution. After 1 hr 

the rcacrion mixlure was worked up as drscribcd in the prcv~ous papcr. ‘fbc crude base was rc- 

crystallized from pet. crhcr, m.p. 86 87 , IO.3 g (909/,). [xl: 24.Y’ i 2’ (c, 2.113. ale.). I.R. 

” / 
i.Lyi’* 1707 cm I, I666 cm ’ 

( 
-c c 

\ 
(Found: C. 76 99; 11.7.75; N.466. C,,II,,O,N 

rcquiros: C, 76.73; II. 7.80; N. 4.71 “6). 

f)esoxydihycfrorh~i~~-~‘~nol merhylerher 

(a) From rhr phenylerher of rfihyrir[)fhrlroinone-~‘-e~l mcrhylcrher. A solu1ion of IO.1 g of rhc 

phenylcrhcr of drhydrothcbamonc-.I’-cnol methylether in 40 cc tolucnc was reduced with 1.Y g 

mcrallic sodium in 300 cc liqurd ammonia. After I hr the reaction mixture yielded 7.7 g of crude 
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product (almost quantitative). A small sampk was rcctystallizcd from pet. ether to give colorleas 

( 

H 
nazdlcs. m.p. 1035-104.5~‘. [zf - 70.5” : 2’ (c, 1.039. ale.). I.R. J’zi’* 1664 cm I C - c/ 

\ . 
OCH j 

(Found: C. 7644; H. 8.51; N. 4.48. C,,H,,O,N requires: C. 76.22; H, 8.42; h’, 468>;). 
(b) From &soxydihydrorhebaine-#. 2 g dcsoxydihydrothcbaim-4 was hydrogenated over 0.25 g 

Adams’ catalyst in SO cc alcohol. After 22 hr and absorption of I mole H,, the catalyst was removed 
and the filtrate conccnttatcd to yield 2 g crude product. This bax could not bc crystallired but 
treatment with dil HCI gave 0.85 g dcsoxydihydrothcbainone. 

Desoxydihydrorhebainone 

(a) From desoxy~hydrorhcboinne-~‘4~1 mcrhylerher. A solutton of 30.5 g dcsoxydihydrothc- 
bainone-.3‘cnol methylether. m.p. 103.S104.5’, in IS0 cc 2 N HCl was heated for IO min on a water 
bath. The cooled solution was diluted with NaOH until basic and the ptipttatcd colorless solid 
washed with water and dried, 27.8 g (96%). m.p. 183 -186”. A small sampk was crystallired from 
alcohol for analysis, m.p. I87 188.5”. [a]:,’ 97.3” i 2’ (c. 2.094, ak.). I.R. I.~~~‘r 170Rcm-* 
(>C 0). (Found: C. 76.02: H. 8.21; N. 4.80. C,,H,,O,N requires: C, 75.75; H, 8.12; N, 
4.91 Q. 

(b) From rhr keral of dihydrorhelxlitwne4phenylefher. A bcnrcnc solution of 3.77 g dihydrothe- 
bainonc4phcnylcthcr and 10 cc cthyknc glycol was rcfluxcd with 3.66 g tolucnc-p-sulphonic acid 
for 8 hr. wtth an “arcotropic” rcccivcr to collect the volatile products. After coolmg. the reaction 
mixture uas treated with 10:; Na,CO, until basic. washed with water and dried yielding 4.18 g of 
crude ketal dcrivativc as a syrup. A solution of 2.8 g of this crude keta] in 50 cc ether was added 
dropwise to 100 cc liquid ammonia and the mixture treated with 0.35 g mc~alhc sodium. The reaction 
mixture yicldcd 2.42 g of the crude dcsoxy base. m.p. 82 901. A small sample was crystallized from 
ether for analysrs. m.p. 96 97.. [xl: 32.5” I’ 2 (c, lG46. ale.). (Found: C. 72.85: H, 8.37: N. 
4.12. C,,H&,N requires: C. 7292: II. 8.26: N. 4,25:/;). 

The mcthiodtdc* was prcparrul in and crystallized from acetone, m.p. 241 242’. (Found: C. S3.59; 
31, 6.87; N. 2.75: I, 25.52. C,,H,,O,N.CH,I.I:ZC~~,COCH, requires: C. 54.00; H. 6.65; N, 
2.80; I, 25.36:;). 

A solution of 1.2 g of the crude ketal of the dcsoxy compound in IO cc 5s; HCl was heated for 
several min. The rcactton mrxturc was made basic with dil ammonia yielding 1.01 g of the colorless 
solid. m.p. I83 IX6 The carbonyl compound mcrystallircd from alcohol in small plates. m.p. 
187-189 The infrared spectrum was identical with that of the sample prepared from dcsoxydt- 
hydrothcbainonc-.I’-cnol mrthylcthcr. 

(c) From dihydrorhebainone4phen,vle~her. A solution of 10 g dthydrothcbainone4phcnyl- 
ether in 100 cc tolucnc was added dropwise to 100 cc liquid ammonia and the mixture rcduccd wcth 
2.6 g mctallrc sodium The reaction mixture yielded a crystalline material insoluble in the toluenc 
solulion. 

The residue (6.02 g) from the tolucnc was crystallrzcd from alcohol and yicldcd 3.5 g (48%) of 
colorless plates. m.p. 187-189’. This compound w&as identified as desoxydihydrothcbainonc. 

The crystalline material (0.51 g), insoluble in tolucnc. had m.p. 201 .205’ and rocrystalhrcd from 
alcohol to give colorlas prisms, m.p. 203-20S1. The infrared spectrum did not indicate the absorption 
band due IO carbonyl group but that of hydroxyl group. (Found: C. 75.24; II, 8.74; N, 5 01. 
C,,H,,O,N requires: C. 75.22; H. 8.77; N. 4.87%). II appeared IO be ddesoxydihydrothcbainol. 

(a) from rlih~~lrorhr~inane~-phrnylcrhrr. Amalgamated zinc (prepared from 20 g mossy UIK: 
and 2 g mercuric chloride) was added in small portions to a hot solution of 3.0 g dihydrothcbainonc4 
phcnylethcr in 25 cc cone HCI and 10 cc glacial acetic acid during 2 hr. The mixture was heated on a 
watcrbath for 3 hr. during which time 8 cc cone HCI was added every ) hr. 

The solution was diluted. made basic with NaOH and cxtnctcd with benzene. ‘Ihe residue was 

trta~cd with hydroxylamine in methanol and the crude product was chromatograpkd on alumina in 

l The infra-red spectrum of this compound showed the absorption band due IO carhonyl group. 
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ether solurion 10 yield 2.34 g 1ctrahydrodcaoxycodeincephenylc1~r (85 %). m.p. 92-93 ‘. 1~): 
- 6.7’ y: 2’ (c, 2.202. ale.). (Found: C. 79.13; H. 8%; N, 3.54. C,,H,,O,N rcquirse: C, 79.30; 
H. 8.04; N, 3.857;). 

The picra1c crystallized from alcohol. m.p. 218-219* (dcc). (Found: C. 60.91; H, 5M; N, 9.26. 
Ct,HnO,NC,H,O~N, requires: C. 60.80; H. 544; N, 946Q. 

The rncthiodldc recrystallized from alcohol, m.p. 239 ,240”. [z): - 5.3’ .L 2’ (c. 0.781, ale.). ITIC 
infra-red spccrrum of 1c1rahydrodcaoxycodcinc4phcnykther in chloroform was identical with that of 
dcsme1hoxydesoxodihydrosinomcninc4phcnylc1hcr. 

(b) From dih.v&orhchrriru~p~nylef~r. A mixture of 5 g dihydro1t&ainc+4phcnylc1her, 
amalgamated Unc (prcparcd from 30 g mossy rinc) and I IO cc of cone HCI was heated for 6 hr. 

After 1rca1mcn1 with hydroxylaminc. 4.89 g of the crude base was chromarographcd and rhe cluatc 
treated wl1h picric acid. Rccrys1allization of the picrate raised the m.p. IO 217-218” (dcc). LIberalion 
of the picrate wi1h dll NaOH gave I.15 g 1c1rahydrodcsoxycodeine4p~nylelher (25 :A). m.p. 89.91”. 
The m.p. showed no depression when mixed wi1h 1he sample ob1aincd from dihydrorhcbamone4 
phcnylerher. 

( -)-3-,Merhoxy-N-mcrhyl~rphinan 

(a) From rcrrah,v~o~soxycoi~~-phcnylefhcr. A solu1ion of 2.34 g 1c1rahydrc&soxycodcine- 
4-phcnykther in 100 cc ether was added dropwise 10 100 cc liquid ammonia and the mixture 1rca1ed 
with 0.55 g merallic sodium yielding I.75 g of crude product. m.p. l@t-107”. Chromaiography of this 
material m ether over activated alumina, raised the m.p. 10 106-108’ and afforded I.70 g of rhe dcsoxy 
base (9733. [z]Z 45.9’ ! 2’ (c, 2.018. ak.). 

Treatmen of the base with 483/, 
‘** 

HBr gave ( )-3-hydroxy-N-mcthylmorphinan, m.p. 198-199”. 

alo 39.8 . 2 (c. 3.009. ak.). This compound was not dcprrssed on admixture with the sampk 
prcparcd from ( . )-I-(p-mc1hoxybenzyl)-2-methyl-1.2.),4,5uinoli~ according IO 

Schnidcr. 
(b) From &.~xy~ihy~lofhrhaiMnr. A solu1ion of I g dcsoxydihydrothcbainonc in 30 cc cone 

HCI was reduced with amalgamarcd zinc (prepared from IO g mossy dnc). Trearment of the rcac1ion 
mixrurc with hydroxylaminc and additional chromatography on alumina gave 0,522 g of the dtwxy 
base. The m.p.. 108-1091was no1 depressed on admixture with an aulhentic sample of ( )-3-mcthoxy- 
N-mclhyl-morphinan, [z]:,’ 47.0’ : 2’ (c. 1.965. ale.). 
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l Amylcnehydrate adduct. 


