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

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

Experimental '

1,5-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. (0.196 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 zacuo
to a sirup which cryvstallized on cooling to give 26.8 g. (99%) of
V(n = 3), 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 = 3), with unchanged melting point;
Aluier 328 3.32 (C~-H of N=—=CH— and phenyl), 6.05 (C=N) p.

Anal. Caled. for CiHN,: C, 82.0; H, 7.97; N, 10.1.
Found: C,81.7; H,7.82; N,0.93.

1,5-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 at 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 (999%) of VI
(n = 3), 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 crvstallized twice from 909 aqueous ethanol to give the di-
hydrochloride salt of VI (see Table IT).

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 (n = 5) in 130 ml. of methanol

t12) 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 llustrated 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.
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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 nim. ),
to give 9.07 g. (699) of analytically pure light vellow, sirupy
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 bishydroxvethylamine VII (n = 4) in 200 ml.
(2.78 moles) of thionyl chloride was heated at reflux for 1 hr.,
then poured into 2 L. 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 959, 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 niixture of 15.0 g. (0.032 mole) of the dibenzyl
mustard IX (n = 4) and 1.88 g. of 59, palladium-on-carbon in
250 ml. of 959 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. (999%) of product,
m.p. 235-241° dec. Recrystallization from metlianol gave 6.8 g.
(749) of I (n = 4). m.p. ca. 240-245° dec. (varies with Leating
rate).

N,N’-Bis(2-hydroxyethyl)-1,4-diaminobutane (VIII, n = 4)
Dihydrochloride.—A mixture of 1.00 g. (2.4 mmoles) of the di-
benzylamine dihydrochloride VII.2HCIl (n = 4) and 100 mg. of
59 palladium-on-charcoal in 50 ml. of 2-methoxyethanol (or 35
ml. of 6 A hydrochloric acid), was hydrogenated 75-80° and
3.15 kg./em.? (initial) to give 0.30 g. (87%) of product, m.p.
128-133°.
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Codeine has been transformed to an analog IX of phenazocine incorporating the 4,5-oxvgen bridge originally
present in the parent alkaloid. The analgesic activity of IX was found to be approximately twice that of mor-

phine.

The high analgesic effectiveness of phenazocine
[(%)-2’-hydroxy-2-phenethyl-5,9-dimethyl-6,7-benzo-
morphan] (X) has been well demonstrated.! One
may view this substance as being related to the
morphine system in which the 4,5-oxygen bridge has
been abolished and ring “III” opened and partially
degraded. Although the pronounced analgesic prop-
erties of the morphinans? 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, J. Org. Chem., 24, 1435 (1959). and refer~
ences cited therein,

t2) O. J. Braenden, N. B. Eddy, and H. Halbach. Bull. World Health
Organ., 18, 937 (1955).

bridge to determine its effect on pharmacological ac-
tivity. It 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.® In essence this involved osmic acid
hydroxylation of an unsaturated ceuter followed by
lead tetraacetate oxidation of the resulting glycol.

(8) L.J. Rargent and L. F. 8mall, J. Org. Chem., 16, 1031 (1951).
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Of the two morphine congeners (7.c., desoxycodeine-C.
and desoxyveodeine-E) possessing the structural fea-
tures required for our studies. desoxycodeine-E was

-NCHs

1\5' CHs

CHsd 0

Desoxycodeine-C

CH,0
Desoxycodeine-E

chosenr because of its ready preparation from codeine.?
It should be mentioned, however, that two exploratory
lead tetraacetate cleavage experiments were initially
arried out with 7-hydroxydiliydrocodeine® (prepared
by hydroxylation of desoxycodeine-C').  Although the
deep vellow, resinous oxidation product was innnedi-
ately reduced with hthium alunnuum hydvide, virtnally
no alkaloidal material could be recovered.  This sug-
gested that the interinediate dialdehyde had undergone
extenstve polyerization to nonbasic material, despite
the fact that all operations were earried out as rapidly
ax possible n a nitrogen atmosphere.

lapoport, ef al.f recently reported on related perio-
date oxidation studies with 7.8-dihvdroxydihydrode-
soxycodeine,  Thetr experiinents were carried out in
dilute agneous, buffered (pH < 6) media and. while they
were unable to isolate any erystalline product, they did
recover a hasie otl, i good yield, which not only gave a
positive phenolie reaction with diazotized sulfanilic acid
(indicative of 4,5-oxide cleavage) but whose infrared and
ultraviolet speetral characteristics pounted to the pres-
ence of an g g-unsaturated carbonyl system. [t was
suggested that these results could be acconnmodated by
postulating a g-climination i the expeeted oxidation
product. presuniably as follows

® 3
NCHy NCH,
H/ cuo H/ cho
CHO —_ CHO
H —
NGRS . =
CH;0 H CH,0 ©0°F

The ixolation of a basic substance from the periodate
oxidation of 7.8-dihydroxydihydrodesoxycodeine is in
marked contrast to our lead tetraacetate experiiments
with  7-hydroxydihydrocodeine (ahove). These di-
vergent results may perhaps be attributed to Rapoport’s
having operated in aqueous acidic solution (where the
mtrogen would be protonated), whereas our basic
glyeol was oxidized in benzence solution in which in-
ternal, base-catalyzed polymerization of the resulting
antodialdehyde was possible. The instability of
comparable dialdehydes has been observed in colchicine
studies by Tarbell.”

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

(4) 3a) Y. Karrer and G. Widmark, Helr. Chip. JActa, 84, 34 (1051); (b)
. Rapoport aral R. M. Bonner, J. Am, Chem. Sor.. 78, 2872 (1931).

(5) L..J. Rargent, L. H. 2chwartzman, anil L. F. SBmall, J. Org. Chem., 28,
1247 (10787,

8) H. Rajmport, M. 8. Chadlw, awld C. 11, Lovell, J. dm, Chem. Sor., 79,
4604 (1957).

(71 11, R. V. Aenstein, DL X, Tarbell, € P, Seatt, awd L1 Hoang, ibid..
T1, 2118 (104D3.
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basieity of the glveol would have to he masked before
treatuient with lead tetraacetate™ Because it was
eventually planmed to substitute a phenethyl group fo
methyl on the heteroevelie nitrogen atom (ria phen-
acvlation of the nor-componnd), it occirred to s
that thix would conveniently afford the means for
termporarily neutralizing the basicity of the componnd
during the oxidation reaction.  This, i fuct, turned
out to be the key step of the investigation, and the
secquence of reactions that ultimately led to the desirved
product IX ix shown m Chart 1.

Tosylation of codeine followed by Hthium alminum
hydride reduction gave A'-desoxyeodeine,™ which was
converted to the nor-cyvano dertvative 1.1 Hydroxyla-
tion of the latter with osmic acid to give 11 followed by
actd  hvdrolysis afforded  nov-7,8-dihydroxydihydro-
desoxycodetne (b3 After seleetive phenylacylation ol
the secondary amine, the glveol TV was oxidized with
lead tetraacetate® and the resulting amdodialdehyde
Votnot wolated) reduced with lithium alomitnom hydreide
to  the  corresponding  N-phenethylaminodicarbinol
(I

Tosylation of the latter vielded an amorphous ditos-
viate VII i 85¢, vield. This high vield was taken
as evidence that hittle, if anyv, internal displacentent
of either tosvl group by the nitrogen electron pair to
form a (presumably  water-soluble) quaternary salt
occurred - a posxihility that was suggested by the work
of van Tamelen.’t  Lithinm aluminum hydride redue-
tion of VII afforded VIHI {izolated ax the perchlorate;
whose infrared speetrum was devoid of hydroxyl ab-
sorption.’  Hydrogen bromide demethylation of VI
(either ax the perchlorate or the hvdrochloride) gave
IX, characterized ax the hydrobromide.  There is
ample precedent in the morphine series tor demethylat-
ing the 3-methoxyl group without concomitant cleav-
age of the 4.5-oxygen bridge.®  NMoreover., the en-
hanced aualgeste activity of IN compared with that of
morphine and codeine further supports the view that the
integrity of the oxvgen bridge has been maintained.
In general, opening of the latter results in a marked
decrease in activity, c.g.. tetrahyvdrodesoxyimorphine
and tetrahvdrodesoxycodeine.”

It was of further interest to compare the positions of
the mfrared hvdroxyl absorption bands of the salts of
certain morphine congeners with that of IN and these
data arve given i Table T with eatechol included as a
refercnce. [t will be noted that tetralivdrodesoxymor-
phine, with free hydroxyls at positions 2 and 4, shows a
doublet characterizstic of the catechol type, while
dihydrodesoxymorphine-1), heterocodeine, and IX <how
single hivdroxyl peaks. 1t appears, then, that the ab-
sorption band due to a hydroxyl at the 3-position occeurs

(8 . ref. 4 wlhere arceptable vielils of alitehivide whielr wis snbse-
quently rediecelr were obitained Iroin o peudeal glyenl.

(0) Tt is essentiul t/ nse learl tetraacetate ol better than DO assay for
satisfactory resnlts.

(10* The Miazosulfanilic acill test, of great ntility in detectioz o free
1henolic hydroxyl grouy at position 4 i reorphine alkalvirls (imlirative ol
4.9-etler cleavage;, wis aezative (of. ref. 4b).

(11) I E. vaa Tanmwlen. . k. Ablrich, and J. K.
Chemt. Suc,, 81, G214 (10501

{12) Far enmparative ymcepnses, tetrahyilrodesoxyreodeme yerelilorate wus
ricetared for the first tone aml receystallized from acetone—ether, w.p. 2275~
227¢ (pprr.t. LAned. Caled. foe CistTwCINQs: ¢, 85,74 M, 876, Found:
¢, 57800 H. 649, TItsinlrared spectrons YNnjol) sliawed] o stron lividroxy!
haad at 3400 rin.

(133 (a) L. ¥, =wall, 1, 3L Fiteb, el Wk Sweitie, . Ao, Clapr Nae. 88,
1457 11936%: ‘b 17, Wetss, Jhid, 77, G801 (195351,

Hoster, Jr., /. Am,
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at lower frequencies than that arising from a 4-(crypto-
phenolicyhydroxyl group in this series.

TasLE I
Substance Hydroxy'lt absorption bands tu)
Cutecliol 2 87 3.0
NCH;
7 N\ 2,96 3.25
HO OH
Totraliydrodesoxyniorphine -HCl
NCH;
7 N\ 3.20
HO 0
Dilivdrodesoxymorphine -HBr
NCH;
3.12
/
HO 0 H OCH;
Heterocodeine HBr
IN -HBr 3.12

I miece (subcutaneous administration) 1'1’’-epoxy-
2'-hydroxy-2-phenethyl-5-n-propyl-9-methyl-6,7-benzo-

NCH,CH:CgH;

-CH,

A\
\

CHs
X

HO

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

TasLe II
COMPARATIVE ANALGESIC ACTIVITIES IN MICE

Compound EbDs. mg./ke.
Morphine sulfate 2.1
Codeine sulfate 14.2
(%)-Phenazocine hydrobromide 0.25
( —)-Phenazocine hydrobromide 0.11
IX -hydrobromide 0.98

Experimental '

nor-Cyano-A'-desoxycodeine (I).—Following the procedure of
Rapoport, et al.,*® 22.5 g. of A’-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 systein 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.?® Concentration of the dried extracts
(NasS0,) tn vacuo yielded a foamy residue which crystallized when
triturated with methanol; yield 11.3 g., m.p. 223-225°. The
analytical sample was recrystallized fromi methanol (Norit),
m.p. 226-228°, [«]%Dp —93.0° (¢ 0.71).

Anal. Caled. for CmHmNzOL C, 6-)8, H, 6.14.
C, 66.1; H, 6.26.

Found:

(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. Mlelting points are corrected.

(15) J. & Baran, J. Org. Chem., 28, 257 (1960).
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nor-7,8-Dihydroxydihydrodesoxycodeine (III}.—A suspeusicm
of II (11.8 g., m.p. 223-225°)in 160 ml. of 6% hydrocliloric acid
was refluxed for 1% hr., cooled, made hasic with a slight excess of
cold 10 N sodium hydroxide, and thoraughly extracted with
chloraform.  The latter, after drving and concentration in rucic.
affarded a pale yellow solid which crystallized in slender prisms
from methanol (Narit); yield 10.7 g, m.p. 225-227°. A
speciien, reerystallized from ethyl acetate, had wm.p, 228-230°
[re]2n —12.4° (¢ 03445,

bl Caled, for CoHuNO,: ¢ 673
67.0; H, 7.14.

N-Phenacetyl-7,8-dihydroxydihydrodesoxycodeine (IV:.--Ta
a niagnetically stirred solution of 11.9 g. (40 minoles) of I1T in «
mixture of acetone (240 nl.) and water (45 mlb.}, potassium car-
bonate (20 g., 144 mmoles) in 75 ml. of water was added and the
svstem treated with 15.1 ml. (114 mmoles) of phenyvlacetyl
chloride during 1 hr.  Alter stirring 15 hr. at room temperature,
the mixture was concentrated (v eacuo (steam bath aud the
resulting yvellow gum washed with water and taken up in chloro-
farm.  The latter was washed twice with 30anl. portions of 1.5
N hyvdroelilorie aeid, then dried amd concentrated (a racug 10
o gunn which was triterated with 250 ml ol drey ether, and kept
nder this solvent for 24 lTir. during which interval crvstalliza-
tion ocenrred;  vield 13.8 g mp. 172-175°%  An additional
I g was obtaied from the mather liquor. A specimen was

H, 6,08, Found: (.

reerystallized twice from ether, nip. F71-176° lal2n — 111"
e 0.88).
dnads Caled. Tor CullaNOL €0 T4 T G060 Fannd:

C, THAZ; H, 6,74
N-Phenethyl-7,8-dihydroxydihydrodesoxycodeine 1 IVa.,
Lithiam almminuin hydride (0.8 g.. 21 mmoles) was added to o
ngnetically stirred solution of IV (2.6 g., 6.2 mmmoles) mn 25 nil.
of dry tetrahydrofuran, the system refluxed for 4 hr., and worked
np aceording to Midovie's genersd procedure.®  Evaporation
ol the xolvent in vacuo gave a sirup which was taken np in chiloro-
form and the solution extracted with five 30-ml. volimes of 0.5 N
hvdrochlorie, followed by fifteen 50-ml. partions of N acid. The
combined, coaled extracts were mde hasie with o slight excess
aof 10 N sodimu hydroxide crd shaken witle ether whicle,
after dryving and  concentration o ivenn, left 1.4 g of o
pale yellow sirup. The latter stowly o3 dayvs) erystallized front
concentrated solution i cther; vield 0.58 g The substance
crystallizes best from slightly: moeist ether and the resulting small
prisg retain water of erystallization; nrp. 143-146° (froth’,

[a] ™ —53° (¢ 0.97).
Anal. Caled. for CiHeeNO-0.25 Ha): C,72.9; HL 7.21; Ha0,
100, Found: C,72.9; H, 7.16; H,0, 1.15.
1°,1"'-Epoxy-2'-methoxy-2-phenethyl-5-(3-hydroxypropy! :-
9.hydroxymethyl-6,7-benzomorphan (VI;°—To a1 muaguet-
feally stirred solution of 12.4 g. (30 nunolesy of 1V in 360 wml.
of dry Denzene, maintained at 15-18° initrogen atmosphere:.
5.6 g. (40 mmoles) of potassium earbonate (dried at 110°) was
added.  Powdered lead tetraacetate (14.4 g., 33 nnnoles; 92¢,
assay) was introdueed during 30 min. and the system stirred lor
8G min. langer. After filtration, the deep yvellow solution was
dried for 10 min. (sodium sulfate) and cancentrated in vaciw
(below 40°: under nitrogen}. The residual orange sirup was
taken np in 240 ml of dry tetralivdrofuramn, filtercd rapidly
through 2 thin Celite mat, and the salution udded dropwise
{(during 20 min.) to a stirred solution of 75 ml. (excess) of 2.7 M
lithiun aliminum hydride in tetrabydraturan (under nitrogen ».
After heating the system at 40-43° far 3.5 hr., excess rednetant
was decomposed, as previously described,” and the suspension
stirred rapidly with a small quantity of Celite for 30 min.  Solids

(167 V. M. Alidewvie and N L,
(14533,

(17) Yor an explanatiotc of this ramdrering system ¢/, 1. T, Muy and ).
4 Nurphy, idd., 20, 267 (10755, and surcceeding papers.

Mihailevié, J. Oy Cheon., 18, 1100

Val b

were rentaved by filtration and the precipitate digested twice with
S0l portions of boiling tetrahydrofuran which were combined
with the main 2olntion and concentrated 7n vucno toow pink sirmp
ven V2o The ltter was dissolved e 175 nil, ol ehlorolorm api
extracted stecessively with fifteen 25-ml. portions of 0.5V Lhvdres.-
chlorie acid and ten 25-ml volumes of Vet ™ The combined
extrnets were washed twice with ether, coaled iniee; made hasis
witl o slight excess of 10 N sodinm hyvdroside, and extraceted with
ether which vielded JLE g (377, 7 o ervstalline prodinet, np.
1481517 The hizoselfanilic weld test™™  was negative, A

scantple, reervstidbized twice frons erthers had nops 1532 05t
al®n o~ TD0% e 1100

bneds Caled Tor C T NOS 0 T33 HL Tas. Poand:
o7 1L 7K,

Ditosylate « VIT..-— A magnetically stirred. ice-cooled sobidom;

ol 3.6 g0 (SN nonoless of VI {map. 148<1317 in 9 ml of dry pari-
dine was trented dinrving 15 min. with o solution of 3.55 g, (183
mutolest of reerystallized tosyl chloride in the same solvent.
After keeping «t 5% fur 18 hr., the pink solntion was added drap-
wise toa stirred shirry of dee and water, The light pink, mmor-
plious precipitate was washied seversd times with water he
decantation s, vullecered, aud thioronghly dried na vaenion destes
vator: vield 505 g

Anal. Caledl Tor Cy N Og=e =, 80030 Found: =, 8K,

1,17 -Epoxy-2'-methoxy-2-phenethyl-5-/-propyl-9-methyl-

6,7-benzomorphan (VIII} Perchlorate.—Ta a solution «of VIl
54 ¢todn B0 ml ol ey tetralivdrotnean tnitrogen ntnos
phere, magnetie stirring:, 22 mil. (excessy of 1.27 M lithinm aln-
minnn: hivdreide salntion i tetrahivdrofian was gradnally added
and the svatem refluxed Tor 3.3 hr. After coaling, 250 ml ol diry
cther was cadded rad the excess reductant earefnlly deconiposed
with icewater. The addition of o snall grantity ol Celite to the
stirred niasinre Yactlinated subsequem filtration front morganie
materiid. The lntter wis tritirated with Tonr dthml vohnmes sy
boiling cther and the extnrets were eonbined with the nain
litrate which, cdter drying and comeentration (i racao, vielded
2N g ol asivep. A sobition of this in 8 ml of merthenol contain-
me 13 g0, exiess) of 609, pereblorie aeid was dilieted withs
ether to light turhidity and seratehed. ATter 4 days a1 oo
temperatine, 2 g iin e eropst ol crnde perelilorate, mop. 221
2267 was obtained. Recrystallization froon o coneentrated s
ien in methanol, nsing o little ether, gave 17 goad codorless,
trinngulor plaes, mep, 233-235°0 The amalytieal suniple, re-
crastallized cmee weaing lad the swcme melting point: Joa=n
= LGS o 0845 The mfrared spectium wiae devead of Tiv-
(l.l'lx\)’l.‘11[.\[[1']>li(l11.

Ao Coleds or CullpCINOG U0 G280 TEH 6,75,
Co62.50 HL ok

1,1 "-Epoxy-2’'-hydroxy-2-phenethyl-5-,~propyl-9-methyl-6,7-
benzomorphan :IX: Hydrobromide.—A suspension of V111
perehlorate 04 gy in 3 ml of 480 hydrobromic aeird
wies placed in an oil Tath tprehiected to 160°) and the svstem
refluxed for 2@min. - The cooled solution was diluted with 101l
wlwater, made basie with o slight excess of concentrated wan-
niaminnt hydroside, and the product takenup in chlorofornn. The
frtter vielded g sitnp wlieh was treated, i ether, with cthereal
hydrogen Dromide to give 0.27 g of the hydrobromide, nup.
200-203° dee. A specimen, reervstallized from absolnte ethanol,
e g, 2022204 dee. {ol? — T80 & 2° (¢ 0.82).

ot Caled, Tor CouHypBrNO OO 6490, 6,800 By, 150,
Fornd: ¢, 606 H.7.09: Br, 176,

Fooewl:

18 Thot tiie baw salability ol VEinslilnte hydrochlorie aciil was o lare
v nrtramolernlar Livilraxyl protan lonnling with the nitrogen electron pair
was dlemnnstratert by an irdrared sturtly of VI in the 4000 to 2000 rio.
regitm.,  Tle intensity of the alisorption banid at 3362 em, ! (- N:-11--0)
tararling region) was sjuite weak conmared to the free hydroxyl absorption
Land at 3638 ros, 0 We are indehited too Mr. H. K. Mller for these datu,
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