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Abstrsct-Sinomcninc, an alkaloid of the Japancsc plant Sinomcnium OCUIWI. was converted to the 

4-phenykthcr by the Ullmann reaction in a good yield. The Ckmmcnscn reduction of sinomcnine- 

phcnylcthcr and of its derivatives gave ( ; )-3-mcthoxy4phcnoxy-N-methyl-.IX-morphinan. 

Hydrogcnatlon and successive sodium liquid ammonia reduction of ( - )-Smcthoxydphcnoxy- 

N-methyl-.I’-morphinan gave ( i )-3-mcthoxy-N-methylmorphinan. 

IN 1921, Spcyer et al.’ rcportcd that the 4-hydroxyl group of dihydrothcbainonc (I) 
was eliminated by the Tafcl reduction to yield dihydrothebacodinc (II) and that 
dcsoxydihydrothcbacodinc (III). m.p. l46O was obtained from this compound. 

In 1932, however, Small et aI.? stated that they were unable to obtain dihydro- 
thcbacodinc (II) by the reaction according to the method of Spcycr er 41. 

In 1949, Grcwc er ~1.~ synthesized 3-methoxy-N-methylmorphinan (III) from 
I-(p-mcthoxybcnzyl>2-mcthyl-l.2,3.4,5,6.7,8-oclahydroisoquinoline (IV) by ring- 
closure. Later, Schnidcr et al.’ improved the method for preparing these octahydro- 
isoquinolinc derivatives and obtained many other morphinan derivatives. 
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An ou~lme of thiq paper was rcporccd at the I.U.P.A.C. Symposium on the Chemistry of Salural Products 
in Melbourne. Australia. August (1960). 

’ E. Spcycr and S. Siebcrr. Rcr. Dtrrh. Chem. (;a 54. 1519 (lY21). 
* L. F. Small and F. I.. Cohen. 1. Amrr. (‘hem. Sot. 54, 802 (1932). 
s R. Grcwc. A. Mondon and ti. Nolrc. Lirhtgs Ann. 564. 161 (lY49). 
’ 0. Schnidcr and A. GrUssncr. Ii&. Chim. Acra 32. 821 (lY4Y); 0. Schmdcr and A. GrUww. Ihtd. 34. 

2211 (IYSI); 0. Schnidcr. A. Brow and K. Vogler. IhtJ. 37. 710 (1954). 
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They rcportcd that (--)-3-methoxy-N-methylmorphinan (111) does not melt at 146”. 

but at 109-I I lo. As a result of their work, it has been certified that desoxydihydro- 

thcbacodine obtained by Spyer ef a/. is not (-)-3-methoxy-N-methyl-morphinan. 
And since then no one has succeeded in eliminating the Qhydroxyl group of the 
alkaloids related to morphine. 

Sowa succeeded in cleaving 2-mcthoxydiphenylethcr (V) into anisol and phenol by 

treating it with sodium in liquid ammonia and TomitaE applied this reaction to 
some alkaloids of the biscoclaurinc group and obtained two kinds of coclaurinc 

derivatives. These compounds all have the mcthoxyl group in the o&o-position of 

the ethereal oxygen linkage and no substitucnt in thcpara-position of same. 
Sinomcninc is an alkaloid isolated from the roots of Sinomeniunr acurum Rehed et 

Wils by Ishiwari’ in 1920 and its structure was determined as VI by Kondo and Ochiai” 
and also by Goto.e 

Dcsmethoxydcsoxodihydrosinomenine i.c. (-- )-tetrahydrodcsoxycodeine (VII) was 

prepared from sinomcninc (VI) by the Clcmmcnscn reduction. We carried out the 
1;llmann reaction on this compound (VII) with bromobenzenc in a pyridinc solution 
in the presence of finely powdered potassium carbonate and copper and its Cphenyl- 
ether (VIII) was obtained in about 50 per cent yield. 

8 P. A. Sarlovct~o and I:. J. Sown. J. Amer. Chrm. SOC-. 59. 603 (1937): A. L. Kranzfcldcr and I:. 1. Sowa. 
Ihrd. 59, 1488 (1937); 1:. C: Wcbcr and F. J Sowa. fbid60. 94 (1938). 

‘ M. ‘Tomlta. I:. Fulna and F. Mural. Yakquhu Lushi 71. 226 (1951); M. Tomita. Y. lnuhusht and I!. 
blwa. /hid. 72. 2M (19521. 

: N. Ishwart. C’hu,qac //I Shtmpo 959. 1 (1920). 
’ 11. Kondo and F.. Ochw. Yakugaku Zssht. So. 549. 913 (1927). 
* K. Golo and If. Sudlukt. Bu//. Chrm. Sot. Japan 4. 163 (1929). 
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Treatment of this compound (VIII) with metallic sodium in liquid ammonia at 
- 55”- - 60” gave (f)-Emethoxy-N-methylmorphinan (III) in about 95 per cent yield 
together with phenol as expected. This compound melted at 109-l 11” and was not 
depressed on admixture with an authentic sample obtained by the method of Schnidcr. 

In order to expand the application of this reaction, sinomenine was analogously 
treated with bromobcnzene by the Ullmann reaction to yield its 4-phcnylcther (IX) in 

about 85 per cent yield. When the Clemmensen reduction of this compound was 

carried out, the karbonyl and the 7-cnolmethylether groups were eliminated simul- 
taneously and (-i )-3-merhox~4pheno~~-~~-methyl-~x-mo~hinan (X) was obtained in 
about 90 per cent yield. However, the location of this double bond in ring C has not 

yet been detcrmincd. This compound (X) was also obtained from dihydrosinomenine- 

Cphcnylethcr (Xl) and sinomeninone4phcnyIcther* (XII) by the Clemmcnsen 

reduction. 
Hydrogenation of the unsaturated compound (X) over Adams’ platincoxide 

afforded ( ;.)-3-mcthoxy4phcnoxy-N-methylmorphinan (VIII) in an excellent yield 
and sodium-liquid-ammonia reduction of X gave ( i~>3-methoxy-N-mcthyl-1x-mor- 
phinan (XIII) in about 90 per cent yield. This dcsoxy base XIII was also hydro- 

gcnated to (A)-3-mcthoxy-N-methylmorphinan (III) in a very good yield. 

l We allot the diketon system IO this compound tentatively hccausc this compound may bc: 
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For the preparation of 4-desoxy compounds containing substituents in ring C, 

sinomenine4phenylether (IX) was treated with sodium in liquid ammonia and 
desoxysinomenine (XIV) and desoxydihydrosinomeninc (XV) were obtained. The 

latter was also obtained from dihydrosinomcnine4phenylether (Xl) in an excellent 

In .x111 ml1 

yield by the similar reduction. Treatment of sinomcninc4phenylcthcr (IX) with 
ethylene glycol andptolucnc-sulphonic acid gave the 6,7-dicthylene glycol kctal (XVI) 
of sinomcninone4phcnylether in about 65 per cent yield. The infra-red spectrum of 
this compound showed no absorption band due to the enol methylether and the 
carbonyl groups. Furthermore, the structure of this compound was confirmed on 
admixture with the sample obtained from sinomcninone4phenylcthcr (XII). 
Dihydrosinomcninc4phenylcthcr (XI) was also converted to the 6-ethylene glycol 
ketal derivative (XVII) in a very good yield. These ketal derivatives XVI and XVII 
were treated with sodium in liquid ammonia to yield the ketal derivatives of the 
Qdcsoxy compounds XVIII and XIX respectively. Treatment of the kctal derivatives 
XVIII and XIX with dilute hydrochloric acid alforded the corresponding carbonyl 
compounds XX and XV. The infrared spectrum of dcsoxysinomeninonc (XX) 
showed an absorption band due to z&unsaturated ketone as in the cast of sinomen- 
inonc (XXII). The Clcmmcnscn reduction of the 6-ethylene glycol kctal (XIX) of 
dcsoxydihydrosinomeninc and the 6.7-diethylcnc glycol ketal (XVIII) of dcsoxy- 
sinomcninonc did not afford the unsaturated compound, but (--)-3-mcthoxy-N- 
methyl-morphinan (III) contrary to the case of the Cphenylethers of the 
sinomcninc derivatives. 
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EXPERIMENTAL 

All melting poinfs arc uncorrccfcd. Analysts of the compounds were carried out by Iricssn. K 
Miyahara, Y. Daikatsu, T. Takaoka and Miss U. Kasugai. The infra-red spectra wcrc dctcrmmcd 
by Messrs. Y. Matsui and M. Takasuka on a Kokcn D.S. 301 infrared spectrophotomctcr. 

Sinc~mmine4phenylPrhPr (IX) 

A solution of 16.5 g sinomcninc in SO cc fmhly distilled dry pyridmc was rcI7uxcd with 15.7 g 
hromobcnrcnc, 10.3 g finely powdcrcd K&C), and 0.5 g cctppcr for 15 hr. The mixture was filtermi 
while hot and *-ashed with hot pyridme. The solvent was rcmovcd by distillatic~n and the residue m 
bentcnc, filtcrcd, washed 3 times with water and dried over K,C‘O,. Tbc bcnrcnc solution waschroma- 
tographcd on alumma and the bcnrcnc cluatc gave 22 g of the crude base. Rccrystalliration from 
bcnrcnc gave 20.7 g of the pure bcmcnc adduct. (85 YJ, rnp. I22 - 124 ‘. [xl;,’ -. I I I W i 2 (c. 0940, 
ale.). (Found: (7. 7692; lI, 7 09: N, 2.76. C,,H,,O,N C.11, rcquirc%: C. 7699; 11. 6.88; N, 
290”,). 

‘I’hc pyridine adduct scparatcd on coolmg the reaction mixture and ctystalliring from pyridinc. 

m.p. 120 I23 .[z]F 116.4 : 2 (c.O~Y75,aIc.). (Found: C,74-51: l1,6,67; S. 5.78. CIJI,@,N~ 

C,tI,N requires: C, 74.35: 11, 6-66: N. 5,780,). 
The frcv base was crystallircd from ether. m.p. 142 143 , [z&’ 137.8’ : 2’ (c, 09% ak.). 1.R. 

?.zF>J 1690 cm ’ fconjugatcd C 0): 1632 cm 1 (cnal mcthylcthcr.) (Found: C, 73%; H, 7.07; N, 
3.27. C,,H,,O,N rcquurs: C, 74.05; H. 6.75; N, 3.45?/,). 

The picratc was prcparcd m cthcr and crystallized from alcohol, m p. 230 231 ‘. (Found: C, 
5895; Ii. 493: Z. 8.83. C,,H,,O,NC.Il,O~N, rcquim: C, 58.67: II, 4.77: N. R 83:;). 

The mcthiodidc was prepared in and ctystallirrd from alcohol, m.p. 206’ (dec). 121: 121.5‘ : 2’ 
(c. 0969. ak.). (Found: C. 56.46: H. 6.04: N. 24.2: I, 21.31. C,,I?,lO,N. CIIJ rcquim: C, 
5666: 11. 6.11: N, 2.36: I. 21.39”“). 

A solution of 12 g of the bcnz..nc adduct of sinomtnine-l-phcnykthcr in 100 cc alcohol was 
hydrogenated over 100 mg Adams’ catalyst at room temp. After absorption of 700 cc hydrogen, the 
solution was filtcrcd and evaporated to dryness. The residue in a small amount of alcohol was treated 
with an alcoholic solution of picric acid. The yield of yellow ctystallinc picrate m.p. 208” (dcc.), was 
almost quantitative. (Found: C, 58.02; ii. 5.27; N, 8.32. C,,H,O,NCJl,O,N, requires: C, 
58.84; H, 5.07; N, 8.80”,). 

A sample of the picrztc was convcrtcd to the free base by partition between ether and dil NaOH. 
Tbc ether extracts were washed with dil NaOH and water, dried, filtered and chromatog~phed on 
afumina, yielding a colorkss oil ahich crystallized on standmg. Crystalli~afic~n from ether gave pure 
dihydrosinomcninc~-phcnylefher, m p. 149.-154”. [xg 5.9 : 2‘ (c-, 0904, ale.). 1.R. i. ‘,“:;I 17.30 
cm ’ (unconjugafcd .C -0). (Found: C. 73%: kf. 7.25: N. 3.41. C,,H,O,N rcquim: C, 
73 68. If 7.17. N VSQ”,‘). . . . ,. 

l’hc mcthiodidc crystal&d from alcohol, m.p. ZSJ”(dcc). Wound: C, 56.57; H. 5.82; N, 244: 
I, 23.21. C,,lI,,O,N CH,I rcquircs: C, 56.83; H, 5.87; N. 2 5s; I, 23.10::). 

.Sinom~ninr~n~-4-ph~n~lerhcr ( Xl I 1 

A solution of 12 g of the bcnrenc adduct of sinomcninc4phenylethcr in 120~~ 10s; HCI was 
heated for 2 hr on a water bath. Upon cooling, the solution was made basic with Zoo/, Na,COI and 
the crystalline product washed with water and crystallired from methanol yielding 8.45 g pure sino- 
mcnino~c4phcnykthcr (84”,:). m.p. 212.,214”. [x]: -.64.7’ I 2‘ (c. lG43. chloroform). 
I.R. J.F;; l 3535 cm 1 (OH): 1678 cm I (conjugated .C ~0). (Found: C. 72.37: H. 6.61: N. 
3.35: OClI,: 10.80. C,,iI,,O,N~I:2CH,OH rcquim: C. 72.21: H.668; N. 344: OCH,. 11.42?;). 

The hydrochloride crysfallird from IO?< liC3 m.p. 97’ (dcc). lx]!, 61.9’ : 2’(c. 0.47: ak 1. 
(f:ound: C. W-96: 11. 6.39: N. 2.92: Cl. X.19; OCH,, 7.50. C,,H,,O,N+HCI~H,O rcquircs: C. 
6464: H, 6.33: N, 3.14: Cl. 7.9s; OCfi,. 6-%f’,f. 
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6,7- Dierhyleruglycol krtul of sinomeninone4phcnylcrhrr (XVI) 

(a) From sinomcninc4phcn,vlerher. A benzene solution of 4 g of the benzene adduct of sitwmcn- 
inc-&phenykther and IO cc ethylene glycol was rcfluxed with 3.5 g tolucne-p-sulphonic acid for 
7 hr. with an “arcotropic” rtccivcr IO collect the volatik products. Upon cooling. 10% Na,CO, was 
added to give a slightly alkaline rcactlon and the 2 layers separated. The alkaline solution was 
cxtrac~al with chloroform and the crude base Chromatogrdphod on alumina, the chloroform cluatc 
yielding 3 g of the crude product. Crystallization from cthylacctatc yicldcd 2.6 g pure diketal 
derivative (65 %), m.p. 198-200.. [&,’ -37.6 :’ 2 (c, 1.037. ak.). (Found: C, 70.32; H, 694; N. 
296. CL,HS,OIN requires: C. 70.12; H. 6.94; N. 2.92”:). The infra-red spectrum showed no 
absorption band due IO cnol methylether and carbonyl groups. 

The methiodide was prcparcd in and crystallized from alcohol. m.p. 120’. [a]: -,2l+I’ ,i 2” 
(c. 1093. methanol). (Found: C. 54.81: H. 6.18: N, 2.00; I. 19.69. C,,H,,O,NCH,I rcquircs: 
C, 54.46; H, 5999; N. 2.19; 1. 19.85::). 

(b) From sinomenmonc4phenyItrhrr (XII). A bcnrene solution of 5 g sinomcninone4phenyL 
ether and IO cc cthyknc glycol was rcfluxcvi with 4 g toluenc-p-sulphonic acid for 7 hr as described 
above. The rcactlon mixture yicldcd 4.76 g of the dikctal derivative (81 7;). m.p. 198-200” and this 
was not dcprcsscd on admixture with rhc sample obtained from sinomcnmc4phcnykther. 

Ethylenr~lycol kerol of dihydrosinomenine4phmylcrhrr (XVII) 

A bcnrcnc solution of 2.6 g dlhydrosinomcnmc4phcnylethcr and 5 cc ethylene glycol was 
rcfluxcd with 2 g tolucnc-p-sulphonic acid for 7 hr. and yrcldcd 2.9 g of the compound as a syrup 
(tiscntially quantitative). [z]:: .. 56.2’ I 2 (c, 1.0. ale.). 

The mcthiodidc was prcparcd tn and crystalhzcd from alcohol, m.p. 260’ (dec). [xr’,’ 46.2’ 
. 2’ (c. 1.165, ak.). (Found: C. 56.65; H. 6.13: K, 2.29; 1. 21.75. CJI,,O,NCH,I rcquirts: 

C, 56 66: H. 6.1 I : S. 2.36: 1. 21.39”,). 

( i )_3-Merhox,v4phenoxy-N-methyl-A’-morphinon (X) 

(a) From sinomeninedphenylerher (IX). Amalgamated zinc (prepared from 20 g mossy zinc and 
2 g mcrcurlc chloride) was added in small ponions IO a hot solution of 3.6 g of the benzene adduct of 
sinomcninc4phcnykthcr in 25 cc cone HCI during 2 hr. The mlxturc was heated on a water bath 
with stirring for 6 hr. during which time I5 cc cone HCI was added every 2 hr. The solution was 
cooled to room temp. diluted with water, made basic with dil NaOH and extracted with bcn;zcnc. 
The solvent was disttlkd off under red. press. and 2.7 g of product obtained. An alcoholic solution of 
the product was retluxed with 0.5 g hydroxylamine hydrcxhloridc and 0.5 g sodium accratc for I hr. 
The solvent %as distilkd off and the residue in water made alkaline with dil NaOH and ex~ractcd with 
ether. The product was chromatographal on alumina and the eIher cluatc gave 2.43 g of a sy~p 
(90”/,). [z]: . 52.4 : 3” (c, 0.722. ale.). The free base did not crystallire. but its methanol adduct 
was obtained as needles when this syrup was trwted with methanol. m.p. 91-96’. [z]! t 51.5’ : 2” 
(c. 1.028. ale.). I.R. e:l 166Ocm 1 (CH-.-00. (Found: C. 76.47; H, 8G2: N. 3.51; 001,. 
14 55. C,,H,,O,NCH,OH rquim: C, 76.30; H. 794: N. 3.56; OCtt,. 15.77% 

The methiodidc was prepared in and crysrall17ed from alcohol, m.p. 228’. [xl:: ,*-34.4” 1. 2” 
c. 1.016. ale.). (Found: C. 58.63: II. 6.67: ?J. 2.82; I, 23.43. C,,tI,IO,N CH,I C,H,Olf rcquim: 
C. 59.01; t?. 6.60; K. 2.55; 1. 23~10’:). 

The picrate was prepared in and crystalliurl from alcohol. m.p. 21 l-212’. (Found: C. 60.88; H. 
544: N. 9.29. C,,tI,70,NC,H,01N, requires: C, 61.01 : H. 5.12: N, Y.490/:). 

(b) From dihydrosinomeninr4phtnylrfher (XI). 3.0 g dihydrosinomcninc4phenykther was 
heated with 60 cc cone HCI and amalgamated zinc (prepared from 20 g mossy zinc and 2 g mercuric 

chloride) for 6 hr and yielded 2.36 g of crude product (89 “:). The methanol adduct m.p. 91-96’ 

was undcpressed on admixture with the sample obtained from sinomcnmc4phenykthcr. 
(c) From sinomcninone4phrnylrthrr (XII). A mixture of 2.0 g sinomeninone4phenylether. 50 CC 

cone HCI and amalgamated lint (prepared from 13 g mossy rinc and I g mercuric chloride) was 
heated for 6 hr on a water bath ylcldmg 1.62 g of the crude base (91.59:). The methanol adduct m.p. 

91-96’ uas not depressed on admixture with the sample. 
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( t )_3-Merhox~~henory-N-mcthyf~~~hina (VIII) 

(a) From (icsmcthoxy~sox~ihydrosi~~~i~ (f : ~fe~r~y~~3oxyc~ine; VII). A pyridinc 
solution of 5.74 g dcsmcthoxydcsoxydihydrosinomcninc, i.e. ( + )_tctrahydrtxlcsoxycodcinc and 6.28 
bromobcnrenc was nfluxcd with 3.14 g finely powdered KICOI and I g copper for IS hr. Upon 
cooling, the reaction mixture was Ireatcd as in Ihc case of the Ullmann reaction of sinomcninc. The 
benzene cluatc gave 5.5 g of crude product which crysfallizcd from pet. ether yielding 3.7 g pun: 
( - )-3-mcthoxyQphcnoxy-N-mcthylmorphinan (51%). m.p. 95-96”. [$’ * 9.5” f: 2’ (c, 1.20, ale.). 
(Found: C, 79.29: H, 8%: N, 3.76. C*,H,O,N requires: C. 79.30; H, 8.04; N, 3.85:/,). 

The picratc was prepared in and cryrtalli;rrxi from alcohol, m.p. 222”. (Found: C, 60.57: 
H, S-49: N, 9.30. C,,Il,O,h’+C,H,O,N, requires: C. 60.80: Ii, 544: N, 9.460,;). 

The mcthiodidc was prepared in ether and crystalhrrri from alcohol, m.p. 237-238”. [z]g - 6.1” 
-i 2’ (c, 0+48, ak.). (Found: C. 58.75: H, 6S?: Ir;. 240: I. 23.57. C,,Il,,O,N.CH,I.C,H,OH 
requires: C, 58.80: H. 6.95: PQ;. 2.54: I, 23.01 TQ. 

(b) From ( - ,)-3-m*lhoxy4phenox~~-~e~~y~-~1-~rf~i~n (X). A solution of 1.2 g of the 
methanol adduct of ( . )_3-mcthoxy4phcnoxy-N-methyl-Aa-morphinan in 30 cc glacial acetic acid 
was hydrogenated over 50 mg Adams’ cafalys~ at room temp. Aftcr consumption of one mole 
cquivalcnf of hydrogen, the solution was filtcrcd, concentrafcd, made basic with 20:/ NaOH and 
txtracfcd with ether. The crude hasc was chromatographcd on alumma and the ether cluatc yielded 
1.2 g of the saturated compound which crysfallircd from pet. ctha yielding pure product m.p. 95-96” 
which was not dcpresscd on admixture wtth the sample obtained by the Ullmann reaction. 

A solution of 0.98 g ( - )-3-mcthoxy4phenoxy-N-mcthyl-1z- morphinan in 60 cc dry ether was 
added dropwlx to I M cc liquid ammonia (wcalerl previously wifh a small amount of metallic sodium 
at - 55- 60 ). Another 0.3 g mcfallic sodium was added to this stirred solution keeping fhc fcmp 
at about 55”- - 60“. When a blue coloration persisted for an hour, a small amount of ammonium 
chloride was added and the color disappcarcd. Liquid ammonia was evaporated and the residue was 
treated with wafer and ether and the ether extracts washed scvcral tfmcs with dil NaOH. The ether 
layer gave 0-6X g of non-phcnohc substance which crystallized on standing, (93%). m.p. 78 -85”. 
Rccrystalliration from ether gave ( t )_3-mcthoxy-N-mcfhyl-A&-morphinan, m.p. 9%94”. [z]? i 89.1’ 
i 2” (c. @96x, ale ). I.R. RLyi’a lt%Ocm ’ (Cl1 Cif). (Found: C, 8093; H, 8.95; K, 4.98. 

C,,H,,ON rcquircs: C. 8025; t1, 8.61: N, 5.2OS;). 
The picrafc was prcparcd m and crystalliLcd from alcohol. m.p. 183-184 ‘_ (Found: C, 58.1 I ; 

H, 5.59: h’, IOMJ. C,,H,,Oh’C.H,O:N requires: C. 57.82; H, 5.26; N. ll.24;/,). 
The hydrobromidc crystallircd from hot water, m.p. 1 I7 122 ‘. [z]:: .. 59 0” .: 3 (c. 0.721. wafer). 

(Found: C, 58.67; H, 7.31; N, 3.75; Rr, 22.11. C,.H,,O&HBr.H,O rquim: C, 58.70; H, 7.12; 
N, 3+M; Rr, 21.70:<),). 

The ~thic~id~ was prepared in alcohol and crystallized from alcohol ether. m.p. 217 218 (dcc). 
[z]t’ : 40.X’ i Z’fc, l+lOl. ale.). 

(-f )_3-A~~fhoxy-N-~thylmorphi~n (Ill) 

(a) From ($ ~-3-mcrhoxy4plunoxy-N-mr,hylmMphinon (VIII). A solution of 0.97 g ( t ).3- 
mcthoxy4phcnoxy-N-mcthylmorphinan (VIII) in 50 cc dry ether was addcd dropwisc IO I00 cc 
liquid ammonia af . 55. 40’ and O-37 g mcfallic sodium was addcd IO (his sfirrcd solution. After an 
hour the reaction mixture was worked up as described for (+ )_3-mcthoxy-N-methyl-1f-morphinan 
(XIII) and O-688 g of the crude base obtained (9573 with m.p. 100-106’. Rccrystalli~ation from 
ether gave pure ( - ~3.~thoxy-~-mcthylmo~hinan, m.p. 109 Ill”. [x]g t 48.1” t 2.’ (I-, 0,915, 
ale.). This m.p. showed no dcpmzion on admtxturc of ( i )_3-mcthoxy-N-mcthylmorphinan obtained 
from 1-@-methoxybcnlryl)-2-merhy1-1.2.3.4,5,6.7,89cfuhydro~uinoline. (Found: C, 79.80; H, 
9.28: N, 4.90. C,,H,,ON requires: C. 79.66; H, 9.29; N. 5.16%). 

The combined alkaline solutions were made acidic and cxtractcd with ether. Tbc pnitrolxnzoatc 
m.p. l29-l30* was IdcntifKd as phcnyl pnitrobcnzoatc. 

(b) From ( i.)-3-~rho.~y-N-~rh,~l-~a-mofphinon (XIiI). A solution of 0.18 g (A)-Smcthoxy-N- 
methyl-A’-morphinan (XIII) in 6 EC glacial acetic acid was hydrogenated in the prcscna of IO mg of 
Adams’ catalyst at room tcmp yielding 0.18 g of the crude base which was purified from cthcr. Tbc 
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m.p. 10s 108 , was not dcpresscd on admixture with an authentic sample of (.. )-3-mcthoxy-N- 

methylmorphman. 

(c) Prom 6.7~&rrh_&-ne ,~/~co/ kerul o/ cl*soxysinomeninom (XVIII). A mixture of amalgamated 

unc (prepared from 6.5 g mossy uric). I g of the kctal dcrlvativc and 20 cc cone HCI was heated on a 

water bath for 5 hr. The crude basc(O.7g) was chromatographrti on alumma and the product converted 

IO the 1artratc. After several recrystallrcations from alcohol, the m.p. I93 1%. (dr-) was not depressed 

on admixture with the tanratc of ( ,.)-3-methoxy-N-mcthylmorphrnan. 0.4 g (37 ?& 

(d) Frum 6-eih~lene g!,‘~oI kerol o/clesox?dih~~frmrnonlrnine (XIX). A mixture of amalgamaied 

zmc (prcparcd from I3 g mossy rinc). 2 g of 1hc kctal dcrlvatlvc and 40 cc cone IICI was heated on a 

waler ba1h for 6 hr. The crude base (I 41 g) was convcnrul to rhc tartratc and recrystallized from 

alcohol, m.p. 192-1’33 (dec). 0 89 g (138”~). 

De~o.r)sinonteninone (XX) 

A solurton of 3 g of 6.7-dierhylcnc glycol ketal of smomcninone4phcnylcthcr (XVI) in lo0 cc 

dry rolucne was added dropwlsc to 300 cc liqurd ammonia at 55- 60 and 0.42 g metallic sodium 

was added to this sttrred solution and the mixture trcatcd as usual. The crude bau was chromato- 

graphed on alumina and rhc cthcr cluare gave 2.35 g of the desoxy compound, m.p. 202 -206’. (973.). 

Razrystalhzation from methanol raised the m.p. IO 203 206’. [xl:: 149.8 . 2’ (c. 1.088, ale.). 

(Found: C. 68.46; H. 7.46; N. 3.57. C,,Il,,O,N requires: C. 68.19; H. 7.54; N. 3.62”;). 

The mcthlodidc was prcparcd in and crystalhrnl from alcohol, m.p 24Y 250 121:: I 33.5’ : 2’ 

cc, I 070. ale.). 

This compound was converted IO dcsoxysinomcninonc (XX) by the action of 20?/, HCI. The 

m p. IYO-I92 after recrystallization from hot bcnrcnc was not dcprcsxti on admlxture with the 

sample obtained from desoxystnomcnme (XXI). [2];; - 49.5 : 2 (I-. 0.986. ale.). I.R. i.kyits 3525 

cm’-’ (OH): 1725 cm ’ (W): 1679 cm ’ (S) (conjugated .C 0). (Found: C, 72.20; H. 7.15: N. 

4.7Y. C,,tI,,O,N rcqulrcs: C. 72.21; H. 7.07; !G. 4.68”:). 

The mcthiodide was prepared m and crystallired from methanol. m.p. 26Y 270’ (dcc). (Found: 

C. 51.51; Ii. 5.51; N;, 3.14; 1, 28.88. <:,,H,,O,NCI1,1 reqtnres: C. 51.71; Il. 5.48; N. 3.18; I, 

28.76”;). 

Sodiwn ummoniu reduction oj sinomenine-i-phenJlerher (IX) 

A solution of 2 g of the hcnrcnc adduct of sinomcnmc4phcnylcthcr (IX) in 70 cc dry toluene was 

added dropwrsc to ISOcc hquid ammonia at -. 50 55’ and 0.7 g metalhc sodium adds- IO this 

stirred solurion. After ? hr the mtxturc was treated as usual. I.2 g of the crude base was trcatcd with 

cthcr and 0.42 g of a whltc crystalline product collected (32”;). 

I)eso.r,:rinomenine (XIV) crystallircd from ether, m.p. 163-173 (m.p. IX0 182” by monoscopc). 

121;: 24.2 ’ : 2 (c. 1.056. ale.). 1.R dzt% 1 l6YI cm ’ (conjugated C .O): 1632 cm ’ (cnol methyl- 
ether) (I;ound: C. 72 75; H. 7.60; N. 4.61: OCH,. 19.Y4 C,,lI,,O,N rcqulres: C. 72 82; H, 

740; N, 4 47; OCH,. 19.X1 ““1. 

The mcthiodtdc was prcparrzl in and ~rystall17~d from alcohol, m p. 247 248 (Found: C. 52.61; 

II. 5.80; N. 3.01 ; 1. 27.3’). C,,H,,O,NCH,I rcqulrr?: <‘. 52.75: II, 5.76; N, 3.0X; 1. 27.87::). 

Trcatmcnt of dcsoxysrnomcninc (XIV) with 20”,, HCI gave desoxysinomcninone (XX) m.p. 190 192’. 

De.~~~~clih~~lrosinomrnine (XV ) 

This compound was obtained from the ether solution as a syrup, yield 0.7 g. The methidtdc 

prepared in and crystalhzcd from alcohol. melted at 222 225 ’ and the infra-red spectrum was identical 

with that of dccoxydihydrosinomcnine obtained from dihydrosinomcninc4phcnylc1hcr (XI). 

I)rso.rvdih~dr~~sino~~nine (XV) 

A solution of 2 g dihydrosinomcnine4phenylcthcr (XI) In 40 cc dry tolucnc u-as added dropwise 

IO 200 cc liquid ammonia at 50- 55 and 0.6 g merallic sodium added IO this stirred solution and 

the rcacfion mix1ure 1rcatrxI as usual. I.45 g of dcsoxydihydrosinomcninc was ob1aincd as a syrup, 

(WO/). 1.R. ,I~~;‘~ I728 cm 1 (<‘ 0). 
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The mcrhiodidc prcparcd in and crystallir+d from alcohol. melted al 222 225’. (Found: C, 51.55; 

tI, 6.53; N. 2.96. C,,H,,O,N.CH,I.C,tl,OH rcquircs: C. 52.49; H, 6.81; N. 2.78 Y/.). This merh- 
iodide was nor depressed on admixrum wirh rhc sample obtained from erhykne glycol ketal of dcsoxy- 
dihydrosinomcninc. 

Ethylene ,glycol krral of desoxydihydrosinomenine (XIX) 

A solurion of I g 6-cthyknc glycol kctal of drhydrosmomeninc+phcnylerher in 20 cc dry tolucnc 
was added dropwice to 100 cc lqurd ammonia at .5O .55’ and 0.4 g meulbc sodrum addcd and rhc 
mixture worked up as usual. Rccrystalhzation of 0.71 g of rhc crude product from ethyl acetate gave 
pure ethyknc glycol kcral of desoxydrhydrosinomcninc (XIX), m.p. 177-179’. (z]:,’ . IO.0 1: 2’ 

(c, 1.001. ak.). (Found: C, 70.33; H. 8.37; h. 3 89. C,,lI,,O,N rcquircs: C. 70.17; H, 8.13: N, 

39Q9:). 
The methiodide prcparcd in and crystallircd from alcohol mchcd at 246-247’. [2]:,’ i.3.3 i 2” 

(c. 0992. ak.). (Pound: C. 52.60; H, 6.56; N. 2.87; I, 24.86. C,,H,O,NCH,I ryuua: C. 52.70; 
H, 6.43; N. 2.79; 1. 25.317;). This kclal derivative was convened lo dcsoxydihydrosinomcnine 
(XXI) by treating it with IO:< HCI but could not be made IO crys~~llirc. 

The merhiodidc prcparcd in and crystalltird from alcohol, mchcd at 225’. (Found: C, 52.14; 
II. 6.72; N. 2.75; I, 25.26. C,,tI,,O,S.CH,l.C,H,OII ryuin?i: C. 52.49; t1. 6.81; N, 2.7X; 
1. 25.21 :;). 
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