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activity for the series I as was found with the dimeth-
anesulfonates II at n = 4.2 

The activity against Leukemia L1210 shown by I 
(n = 3 to 5) suggests that similar mustards from other 
diamines or polyamines, such as spermine and spermi­
dine, may be interesting candidates for antitumor study. 

Experimental12 

l,5-Di(benzylideneamino)pentane (V, n = 5).—A 10-g. portion 
(0.098 mole) of 1,5-diaminopentane was added slowly to a solu­
tion of 20.8 g. (0.198 mole) of benzaldehyde in 30 ml. of absolute 
ethanol. The solution was kept at room temperature for 20 min., 
at reflux temperature for 25 min., and was evaporated in vacuo 
to a sirup which crystallized on cooling to give 26.8 g. (99%) of 
V (n = 5), m.p. 30-31.5. This was sufficiently pure for the next 
step. Three recrystallizations from Skellysolve B gave the ana­
lytical sample of V (n = 5), with unchanged melting point; 
xLf' 3.28, 3.32 (C-H of X = C H — and phenyl), 6.05 ( C = N ) ?. 

Anal. Calcd. for Ci9H22N2: C, 82.0; H, 7.97; N, 10.1. 
Found: C, 81.7; H, 7.82; X, 9.93. 

l,5-Di(benzylamino)pentane (VI, n = 5) Dihydrochloride.— 
Excess sodium borohydride (14.0 g., 0.37 mole) was added in small 
portions over a period of 1 hr. to a stirred solution of 23.8 g. 
(0.0856 mole) of V (n = 5) in 230 ml. of methanol cooled in an ice 
bath. The solution was stirred for 40 min. more a t room tem­
perature, heated at reflux on a steam bath for 15 min., then 
evaporated in vacuo at 50° to leave a semisolid. This was taken 
up in 360 ml. of water, and the oil which separated was extracted 
with two 200-ml. portions of methylene chloride. The dried 
extract was evaporated to leave 23.9 g. (99%) of VI 
(n = 5), as a yellow oil sufficiently pure for the next step. 

A portion of the oil in ethanol was converted to the dihydro­
chloride with gaseous hydrogen chloride. The precipitated salt 
was crystallized twice from 90% aqueous ethanol to give the di­
hydrochloride salt of VI (see Table II). 

N,N'-Bis(2-hydroxyethyl) -N,N'-dibenzyl-1 ,5-diamino­
pentane (VII, n = 5).—An ice-cooled solution of 10.0 g. (0.035 
mole) of the dibenzylamine VI (re = 5) in 130 ml. of methanol 

(12) Melting points were obtained with the Fisher-Johns apparatus and 
are corrected. The solvent Skellysolve B is essentially hexane (b.p. 60-68°). 
The general experimental procedures are illustrated by one example each. 
The physical data and analyses for all the compounds are listed in Table II. 
The infrared spectra of all the compounds were compatible with their struc­
tures. 

The high analgesic effectiveness of phenazocine 
[ ( ± ) -2 '-hydroxy-2-phenethyl-5,9-dimethyl-6,7-benzo-
morphan] (X) has been well demonstrated.1 One 
may view this substance as being related to the 
morphine system in which the 4,5-oxygen bridge has 
been abolished and ring " I I I " opened and partially 
degraded. Although the pronounced analgesic prop­
erties of the morphinans2 demonstrate that the oxygen 
bridge apparently is not essential for activity, it never­
theless was a matter of theoretical interest to prepare 
an analog of phenazocine incorporating the oxygen 

(1) E. L. May and N. B. Eddy, / . Org. Chem., 24, 1435 (1959), and refer­
ences cited therein. 

(2) 0 . J. Braenden, N. B. Eddy, and H. Halbach, Bull. World Health 
Organ., 13, 937 (1955). 

was treated with 35.2 ml. (0.71 mole) of freshly distilled ethylene 
oxide. The flask was capped and the mixture was stirred over­
night with the temperature allowed to rise gradually to about 
25°. The solution was evaporated in vacuo (bath, 35°) to leave 
14.8 g. of sirup. This was taken up in 30 ml. of methylene chlo­
ride; the solution was washed with four 30-ml. portions of water, 
dried, filtered, and evaporated in vacuo, finally at 55° (0.1 mm.;, 
to give 9.07 g. (69%) of analytically pure light vellow, sirupv 
VII (n = 5). 

N,N'-Bis( 2-chloroethyl)-N,N '-dibenzyl-1,4-diamino-
butane Dihydrochloride (IX, n = 4).—A solution of 61.5 g. 
(0.143 mole) of the bishydroxyethylamine VII (n = 4) in 200 ml. 
(2.78 moles) of thionyl chloride was heated at reflux for 1 hr., 
then poured into 2 1. of petroleum ether (b.p. 30-60°). The pre­
cipitate was collected, washed with petroleum ether, then ben­
zene, and dried to give 65 g. (98%) of crude product. Recrys-
tallization from 95%> ethanol (1 g./50 ml.) gave 40.4 g. (60.6%) 
of product, m.p. 206-219° dec , of sufficient purity for the hy-
drogenolysis step. 

N,N'-Bis(2-chloroethyl) -1,4 -diaminobutane Dihydrochloride 
(I, n = 4).—A mixture of 15.0 g. (0.032 mole) of the dibenzyl 
mustard IX (n = 4) and 1.88 g. of 5 % palladium-on-carbon in 
250 ml. of 95% acetic acid was hydrogenated in a Parr apparatus 
at room temperature (initial pressure 3.5 kg./cm.2). The 
theoretical amount of hydrogen was taken up in 30-40 min.; no 
further uptake was noted after a total of 4.5 hr. The reaction 
mixture was filtered through a Celite pad, the catalyst was washed 
well with methanol, and the combined filtrate and washes were 
evaporated in vacuo at 60° to leave 9.1 g. (99%) of product, 
m.p. 235-241° dec. Recrystallization from methanol gave 6.8 g. 
(74%) of I (n = 4), m.p. ca. 240-245° dec. (varies with heating 
rate). 

N,N'-Bis(2-hydroxyethyl)-l,4-diaminobutane (VIII, n = 4) 
Dihydrochloride.—A mixture of 1.00 g. (2.4 mmoles) of the di­
benzylamine dihydrochloride VII -21101 (n = 4) and 100 mg. of 
5% palladium-on-charcoal in 50 ml. of 2-methoxyethanol (or 35 
ml. of 6 N hydrochloric acid), was hydrogenated 75-80° and 
3.15 kg./cm.2 (initial) to give 0.50 g. (87%) of product, m.p. 
128-133°. 

Acknowledgment.—The authors wish to thank Dr. 
Peter Lim for interpretation of the infrared spectra and 
his staff for the infrared spectra and some analyses. 
They also wish to thank Mr. O. P. Crews and his staff 
for the large-scale preparation of some intermediates. 

bridge to determine its effect on pharmacological ac­
tivity. I t was evident at the outset of this investiga­
tion that the most promising way to the system envis­
aged (IX) would be through degradation of an ap­
propriate morphine derivative utilizing reactions that 
would reasonably ensure the integrity of the 4,5-oxygen 
system. 

The feasibility of oxidative cleavage of ring III in the 
morphine series was first demonstrated in this Lab­
oratory some years ago in degradation studies with 
dihydrothebaine.8 In essence this involved osmic acid 
hydroxylation of an unsaturated center followed by 
lead tetraacetate oxidation of the resulting glycol. 

(3) L. J. Sargent and L. F. Small, J. Org. Chem., 16, 1031 (1951). 
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Codeine has been transformed to an analog IX of phenazocine incorporating the 4,5-oxygen bridge originally 
present in the parent alkaloid. The analgesic activity of IX was found to be approximately twice that of mor­
phine. 
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Of the two morphine congeners (i.e., desoxycodeine-C, 
and desoxycodeine-E) possessing the structural fea­
tures required for our studies. desoxycodeine-E was 

CH30 
Desoxycodeine-C 

CH30 
Desoxycodeine-E 

chosen because of its ready preparation from codeine.1 

It should he mentioned, however, that two exploratory 
lead tetraacetate cleavage experiments were initially 
carried out with 7-hydroxydihydrocodeine s (prepared 
by hydroxylation of desoxycodeine-C). Although the 
deep yellow, resinous oxidation product was immedi­
ately reduced with lithium aluminum hydride, virtually 
no alkaloidal material could be recovered. This sug­
gested that the intermediate dialdehyde had undergone 
extensive polymerization to nonbasic material, despite 
the fact that all operations were carried out as rapidly 
as possible in a nitrogen atmosphere. 

Rapoport, el nl.,1' recently reported on related perio-
date oxidation studies with 7,8-dihydroxydihydrode-
soxycodeine. Their experiments were carried out in 
dilute aqueous, buffered (pH < (i) media and, while they 
were unable to isolate any crystalline product, they did 
recover a basic oil, in good yield, which not only gave a 
positive phenolic reaction with diazotized sulfanilic acid 
(indicative of 4,0-oxide cleavage) but. whose infrared and 
ultraviolet spectral characteristics pointed to the pres­
ence of an (^ -unsa tu ra ted carbonyl system. It was 
suggested that these results could be accommodated by 
postulating a ^-elimination in the expected oxidation 
product, presumably as follows 

CHO 

CH3O CH3O 

CHO 

The isolation of a basic substance from the periodate 
oxidation of 7,8-dihydroxydihydrodesoxycodeine is in 
marked contrast to our lead tetraacetate experiments 
with 7-hydroxydihydrocodeine (above). These di­
vergent results may perhaps be at t r ibuted to Rapoport 's 
having operated in aqueous acidic solution (where the 
nitrogen would be protonated), whereas our basic 
glycol was oxidized in benzene solution in which in­
terna!, base-catalyzed polymerization of the resulting 
aminodialdehyde was possible. The instability of 
comparable dialdehydes has been observed in colchicine 
studies by Tarbell.7 

From a consideration of these points it was apparent 
that, in order to circumvent loss of product through 
polymerization of the intermediate dialdehyde, the 

!4) (a) P. Kar re r a n d G. W i d m a r k , Heir. Clam. Acta, 34, 3-4 (1951); (b) 
j r . R a p o p o r t a n d R. M . Bonner , J. Am. Cliem. Soe., 73 , 2872 (1951). 

('}} I.. .1. Sargen t , L. IT. Sc lnvar tzman , and I.. F . Small . J. Org. Chem., 2 3 , 
1247 (1958). 

(6) IE R a p o p o r t , RI. S. C h a d h a , and <". U. Lovell. ./. Am. Chem. Soe., 79, 
4694 (1957). 

(7) II . R. V. A m s t e i n , 1). S. Tarbe l l , G. P . Scott , and IE T. H u a n g , ibid.. 
7 1 . 211S • 1949). 

basicity of the glycol would have to be masked before 
treatment with lead tetraacetate.^ Because it was 
eventually planned to substitute a phenethyl group for 
methyl on the heterocyclic nitrogen atom {via phen-
aeylation of the nor-compouiid), it occurred to us 
that this would conveniently afford the means for 
temporarily neutralizing the basicity of the compound 
during the oxidation reaction. This, in fact, turned 
out to be the key step of the investigation, and the 
sequence of reactions that ultimately led to the desired 
product IX is shown in Chart I. 

Tosylation of codeine followed by lithium aluminum 
hydride reduction gave A'-desoxyeodeine,"' which was 
converted to the nor-cyano derivative I.'"' Hydroxyla­
tion of the latter with osmic acid to give II followed by 
acid hydrolysis afforded nor-7,8-dihydroxydihydro-
desoxyeodeine (III) . After selective phenylacylation of 
the secondary amine, the glycol l\ was oxidized with 
lead tetraacetate" and the resulting amidodialdehyde 
Y (not isolated) reduced with lithium aluminum hydride 
to the corresponding \-phenethvlaminodicarbinol 
(YIj.1" 

Tosylation of the latter yielded an amorphous ditos-
ylate \TI in 8.V, yield. This high yield was taken 
as evidence that little, if any, internal displacement 
of either tosyl group by the nitrogen electron pair to 
form a (presumably water-soluble) quaternary salt 
occurred a possibility that was suggested by the work 
of van Tamelen. : ! Lithium aluminum hydride reduc­
tion of \ T I afforded \ III (isolated as the perchloratej 
whose infrared spectrum was devoid of hydroxyl ab­
sorption.1'2 Hydrogen bromide demetln lation of YIII 
(cither as the perehlorate or the hydrochloride) gave 
IX, characterized as the hydrobromide. There1 is 
ample precedent in the morphine series for demethylut-
ing the :>-mctboxy] group without concomitant cleav­
age of the 4.0-oxygen bridge.'" Moreover, the en­
hanced analgesic activity of IX compared with that of 
morphine and codeine further supports the view that the 
integrity of the oxygen bridge has been maintained. 
In general, opening of the latter results in a marked 
decrease in activity, e.g.. tetrahydrodesoxymorphine 
and tetrahydrodesoxycodeine. ; ) 

It was of further interest to compare the positions of 
the infrared hydroxyl absorption bands of the salts of 
certain morphine congeners with that of IX and these 
data are given in Tabic; I with catechol included as a 
reference. It will be noted that tetrahydrodesoxymor­
phine, with free hydroxjds at positions 3 and 4, shows a 
doublet characteristic of the catechol type, while 
dihydrodesoxymorphine-D, heterocodeine, and IX show 
single hydroxyl peaks. I t appears, then, that the ab­
sorption band due to a hydroxyl at the 3-position occurs 

r- accep tab le yields of d i a ldehyde 
1 ob ta ined from a neutral glycol. 

lead t e t r a a c e t a t e oe t te r th 

(S) ('/• ref. 3 wher 
(piently r educed ; w ert 

{9) I t is essential t 
sa t is factory resul t s . 

1,10) T h e diazosulfamlic acid test , of great ut i l i ty in 
phenolic hydroxy! g roup at posi t ion 4 in m o r p h i n e a lkalo 
4 ,5-ether c leavage ; , was nega t ive (r/. ref. 4b ) . 

(11) E. E. van Tamelen . P. E. Aldrich, a n d J, IS. Hes ter . Jr . 
Chem. Soe., 8 1 , 6214 (1959). 

(12) For c o m p a r a t i v e purposes , t e t r ahyd rodesoxycode ine perehlc 
p repa red for the first t ime a n d reerystal l ized from a c e t o n e - e t h e r . ! 

90' : 

de tec t in 
ids (indi. 

l a 1ree 
•ative of 

227° fcorr.). Anal 
V. 55,80; II . 6.49 
b a n d a t 3400 em. '. 

(13; (a) L. F. Small . 11. M. Fi 
1457 (1936); b I", Weiss, ibid 

Galcd. for O s H n C l N O s : C 
I ts infrared spec t rum i'Nujol) 

and W. K. Su 
5891 (19551. 

II, 6.76. 
a s t rum; 

irate was 
u.p. 2 2 5 -

F o u n d : 
hydroxy! 

file:///-phenethvlaminodicarbinol
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CH 3 0 

CH 3 0 

CH3O 

NCH2CH aC,H6 

- C H 2 O H 

CH2OH 

NCH2CH2C6H6 

CH 3 0 

IVa 

CH3O 

VII VIII 

NCHZCH2C6H5 
2\ 

at lower frequencies than that arising from a 4-(cryplo-
phenolic)hydvaxy\ group in this series. 

TABLE I 

Catechol 
Substance 

NCH3 

Hydroxyl absorption bands {pi) 

2.87 3.0 

HO OH 

Tetrahydrodesoxymorphine • HC1 

NCH 3 

2.96 3.25 

3.20 

HO 

DihydrodesoxymorphineHBr 

.NCH3 

HO ' H OCH3 

Heterocodeiue' HBr 

I X H B r 

3.12 

3.12 

In mice (subcutaneous administration) l ' l"-epoxy-
2'-hydroxy-2-phenethyl-5-n-propyl-9-methyl-6,7-benzo-

l^CHaCH2C6H5 

CH3 

morphan (IX) hydrobromide showed ED50 0.98 mg./kg. 
which is somewhat more than twice the potency of 
morphine (cf. ref. 1 for testing details). 

TABLE II 

COMPARATIVE ANALGESIC ACTIVITIES IN M I C E 

Compound EDio, mg./kg. 

Morphine sulfate 2.1 
Codeine sulfate 14.2 
( ± )-Phenazocine hydrobromide 0.25 
( — )-Phenazocine hydrobromide 0.11 
IX • hydrobromide 0.98 

Experimental14 

nor-Cyano-A7-desoxycodeine (I).—Following the procedure of 
Rapoport, et al.,ib 22.5 g. of iV-desoxycodeine afforded 22 g. of the 
nor-cyano derivative, m.p. 148.5-150°. 

nor-Cyano-7,8-dihydroxydihydrodesoxycodeine (II).—To a 
solution of I (12.8 g., 43 mmoles) in 150 ml. of pyridine, 10 g. 
(39 mmoles) of osmic acid was added and the system stirred mag­
netically for 2 hr. Following the addition of 18 g. of sodium 
bisulfite, 300 ml. of water, and 200 ml. of pyridine, stirring was 
continued for 45 min. and the orange solution thoroughly ex­
tracted with chloroform.15 Concentration of the dried extracts 
(Na2S04) in vacuo yielded a foamy residue which crystallized when 
triturated with methanol; yield 11.3 g., m.p. 223-225°. The 
analytical sample was recrvstallized from methanol (Xorit), 
m.p. 226-228°, [O]»D -93 .0 ° (c 0.71). 

Anal. Calcd. for Ci8H20N2O4: C, 65.8; H, 6.14. Found: 
C, 66.1; H, 6.26. 

(14) The elemental analyses and rotations (in 95% ethanol) were carried 
out by J. G. McCann and his associates of the Analytical Services Unit of the 
Laboratory of Chemistry. Melting points are corrected. 

(15) J. S. Raran, ./. Org. Chem., 28, 257 (1960). 
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nor-7,8-Dihydroxydihydrodesoxycodeine (III;.—A suspension 
of II (11.3 g., m.p. 223-225°)in 160 ml. of 6% hydrochloric acid 
was refiuxed for 18 hr., cooled, made basic with a slight excess of 
cold 10 .V sodium hydroxide, and thoroughly extracted with 
chloroform. The latter, after drying and concentration in vacuo. 
afforded a pale yellow solid which crystallized in slender prisms 
from methanol' (Norit): yield 107 g.. m.p. 225-227°. A 
specimen, recrvstallized from ethyl acetate, had m.p. 228-230° 
| « | 2 » D -12 .4 ° (c 0.344). 

An,,!. Calcd. for C !7H2 ,X04: (', (.7.3: H, 0.98. Found: C. 
07.0; H, 7.14. 

N-Phenacetyl-7,8-dihydroxydihydrodesoxycodeine (IV;.—To 
a magnetically stirred solution of 11.9 g. (40 mmoles') of III in a 
mixture of acetone (240 ml.) and water (45 ml.), potassium car­
bonate (20 g., 144 mmoles) in 75 ml. of water was added and the 
system treated with 15.1 ml. (114 mmoles) of phenylacetyl 
chloride during 1 hr. After stirring 15 hr. at room temperature. 
the mixture was concentrated in vacuo (steam bath; and the 
resulting yellow gum washed with water and taken up in chloro­
form. The latter was washed twice with 30-ml. portions of 1.5 
A' hydrochloric acid, then dried and concentrated in ravuu to 
a. gum which was triturated with 250 ml. of dry ether, and kept 
under this solvent for 24 hr. during which interval erystalliza-
tion occurred; yield 13.8 g.. m.p. 172-175°, An additional 
1.1 g. was obtained from the mother liquor. A specimen was 
recrvstallized twice from ether, m.p. 174-170°, !«12,n —111° 
((•0.881. 

Anal. Calcd. for (V,H?7X<>;,: ('. 71.24; H. 0.40. Found: 
(.-, 71.42; H, 0.74. 

N-Phenethyl-7,8-dihydroxydihydrodesoxycodeine i IVa . 
Lithium aluminum hydride (0.8 g.. 21 mmoles) was added to a 
magnetically stirred solution of IV (2.0 g., 0.2 mmoles) in 25 ml. 
of dry tetrahvdrofuran, the system refiuxed for 4 hr., and worked 
up according to Micovic's general procedure.:" Evaporation 
of the solvent in vacuo gave a sirup which was taken up in chloro­
form and the solution extracted with five 30-ml. volumes of 0.5 A" 
hydrochloric, followed by fifteen 50-ml. portions of A' acid. The 
combined, cooled extracts were made basic with a slight excess 
of 10 A' sodium hydroxide rial shaken with ether which, 
after drying and concentration i'i vacuo, left 1.4 g. of a 
pale yellow sirup. The latter slowly (3 days) crystallized from a 
concentrated solution in ether; yield 0.58 g. The substance 
crystallizes best from slightly moist ether and the resulting small 
prisms retain water of crystallization: m.p. 143-140° (frothl, 
[«pi> - 5 3 ° (c 0.07). 

Anal. Calcd. for C?6H29X04.0.25 H2(): C,72.9; If, 7.21 : H:< >, 
J .00. Found; C, 72.9; H, 7.16; H-.0, 1.15. 

1,1 '-Epoxy-2'-methoxy-2-phenethyl-5-(3-hydroxypropyl -
9-hydroxymethyI-6,7-benzomorphan (VI).17—To a magnet­
ically stirred solution of 12.4 g. (30 mmoles; of IV in 300 ml. 
of dry benzene, maintained at 15-18° (nitrogen atmosphere -. 
5.0 g. (40 mmoles) of potassium carbonate (dried at 110°) was 
added. Powdered lead tetraacetate (14.4 g., 33 mmoles; 92'", 
assay) was introduced during 30 miu. and the system stirred for 
80 min. longer. After filtration, the deep yellow solution was 
dried for 10 min. (sodium sulfate) and concentrated in vacuo 
(below 40°; under nitrogen). The residual orange sirup was 
taken up in 240 ml. of dry tetrahvdrofuran, filtered rapidly 
through a thin Celite mat, and the solution added dropwise 
(during 20 min.) to a stirred solution of 75 ml. (excess) of 2.7 M 
lithium aluminum hydride in tetrahvdrofuran (under nitrogen i. 
After heating the system at 40-45° for 3.5 hr., excess reductnnt 
was decomposed, as previously described,15 and the suspension 
stirred rapidly with a small quantity of Celite for 30 min. Solids 

(Hi) V. M . Mieovic anil M . 1. M i h a d o v i c . ./. On/. Chem., 18, 1 I'M) 
(Klo.'ji. 

(17) l o r an exp lana t ion of this n u m b e r i n g sys tem <•/. E. I,. M a y ami .). 
(1 . M u r p h y , ibid., 20, 2f>7 (]!(•>">), a n d succeeding papers . 

were removed by filtration and the precipitate digested twice with 
50-ml. portions of boiling tetrahydrofuran which were combined 
with the main solution and concentrated in vacuo to a pink sirup 
• ca. 12 g. !. The latter was dissolved in 175 ml. of chloroform and 
extracted successively with fifteen 25-ml. portions of 0.5 A' hydro­
chloric acid and ten 25-ml. volumes of A' acid.1* The combined 
extracts were washed twice with ether, cooled in ice, made bash-
with a slight excess of 10 A" sodium hydroxide, and extracted wit h 
ether which yielded 4.1 g. {'.17'',, of crystalline product, m.p. 
148 151°. The diazosulfanilic acid test'1' was nega!i\e. \ 
sample, recrvstallized twice from ether, had m.p. 152 15 1 . 
<v|2,1i. - 1 49.il° '.,• 1.15,. 

Anal. Calcd for (V.H'uXO,: C. 73.3: II. 7,03. Found: 
C. 73.1; H. 7.08. 

Ditosylate 'VII;.- A magnetically stirred, ice-cooled solution 
of 3.0 g. (8.8 mmoles; of VI (m.p. 148-151°; in 9 ml. of dry pyri­
dine was treated during 15 min. with a solution of 3.55 g. I 18.5 
mmoles 1 of recrvstallized tosyl chloride in the same solvent. 
After keeping at 5° for 18 hr., the pink solution was added drop-
wise to a stirred slurry of ice and water. The light pink, amor­
phous precipitate was washed several times with water ! I>\ 
decantation ;. collected, and thoroughly dried in a. vacuum desic­
cator: yield 5.3 g. 

Anal. Calcd. lor CJTIJSNOSSC. S, 8.93. Found: S, 8.48. 
1 ,1 -Epoxy-2 -methoxy-2-phenethyl-5-/t-propyl-9-melhyl-

6,7-benzomorphan (VIII: Perchlorate.—To a solution of VII 
5.4 g. 1 ill 50 ml of dry tetrahydrofuran (nitrogen atmos­

phere, magnetic stirring:, 22 ml. i excessi of 1.27 M lithium alu­
minum hydride solution in tetrahydrofuran was gradually added 
and the system refiuxed for 3.5 hr. After cooling, 250 ml. of dr\ 
ether was added and the excess reductant carefully decomposed 
with ice -water. The addition of a small quantity of Ce'it" fo the 
stirred mixture facilitated subsequent filtration from inorganic 
material. The latter was triturated with four 50-nil. volumes of 
boiling ether and the extracts were combined with the main 
filtrate which, after drying and concentration in cacao, yielded 
2.8 g. of a sirup. A solution of this in 8 ml. of methanol contain­
ing 1.3 g. i 5 ' , excess: of 00'', perchloric acid was diluted with 
ether to light turbidity and scratched. After -1 days al room 
temperature. 2 g. (in two e. ops i of crude perchlorate. m.p. 22 I 
220° was obtained. Hecrystallization from a concentrated solu­
tion in methanol, using a little ether, gave 1.07 g. of colorless, 
triangular plates, m.p. 23)5 -235°. The analytical sample, re-
crystallized once again, had the same melting point: ;>.|-'n 
-111.0° c 0.484 a The infrared spectrum was devoid of hy-

droxvl absorption. 
Anal. Calcd. for C,.,I1;JL:C1X< I,-: C. 02.8: 11, 0.75. Found: 

C, 02.5; H.0.04. 
1 ,1 -Epoxy-2 -hydroxy-2-phenethyI-5-/i-propyl-9-methyl-6,7-

benzomorphan IIX'I Hydrobromide.—A suspension of VIII 
perchlorate '0.4 g. ; in 3 ml. of 48','*- hydrobromie acid 
was placed in an oil bath (preheated to 100°) and the system 
refiuxed for 20 min. The cooled solution was diluted with 10 ml. 
of water, made basic with a slight excess of concentrated am­
monium hydroxide, and the product taken up in chloroform. The 
latter yielded a sirup which was treated, in ether, with ethereal 
hydrogen bromide to give 0.27 g. of the hydrobromide, m.p. 
290 293° dec. A specimen, recrvstallized from absolute ethanol. 
had m.p. 292 294° dec . [<v]2>u - 7 8 . 7 ± 2° (c0.82). 

Anal. Calcd. for C^H3( ,Br.\0,: (.', Ot.9: H, 0,80; Hr, 17.9, 
Found: C, 04.0: H. 7,09; Br, 17.0. 

IS ' T h a t toe low solubil i ty ot VI in d i lu te hydroch lor ic acid was not duo 
To in t ramolecu la r hydroxy! p ro ton b o n d i n g with the n i t rogen electron pair 
was d e m o n s t r a t e d by an infrared s t u d y of VI in the 4000 to 2000 em. ! 

region. T h e in tens i ty of the abso rp t ion b a n d at 3362 c m , " 1 (-i\*:-H -(> 
i , ending region) was uni te weak c o m p a r e d to the free h y d r o x y l abso rp t ion 
band at 3638 cm. -•. We are indeb ted to Mr . II . K. Miller for these d a t a . 
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