DESCRI PTI ON CRYSTALS OF MORPHI NAN DERI VATI VE AND PROCESS FOR PRODUCI NG THE
SAME Technical Field The present invention relates to a crystal of

17-cycl opropyl met hyl - 3, 14( 3- di hydr oxy-

4, 5a- epoxy-6(3-[ N-net hyl -trans-3-(3-furyl)acryl am do] nor phi nan hydrochl ori de
whi ch has an analgesic, diuretic and antipruritic action and is useful as
an active ingredient of analgesic, diuretic and antipruritic agents, and a
process for producing the same. Background Art

17- Cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy- 6( 3-[ N-net hyl -trans- 3-( 3-
furyl)acryl ani do] mor phi nan hydrochﬁﬁ%ﬂagpﬂygﬁesented by the follow ng
formula (I): OHN\A\ OONHC CH3 OH (I ) is described in patent
docurent 1. This conpound has been denonstrated to be a conpound wuseful as

an active | ngr edi cekya AR IRORPHIANCDERIVAS BT Piidesgaent s, Patent

docunent 1 specifically disclosSes e compoun oget

properties thereof. [Patent daerPRODGCINGAH2E&ME No. 2525552 (Exanpl e 68)
During intensive studies on the physical properties of the conpound

represented by the above fornula (1), the present inventors have found that
whereas the conpound (I) produced according to Exanple 68 in patent
docunent Téchngcabhwldohous as shown in Figure 4, conpound (1) has crystal
pol ynmorphism i.e., is present as an A—fornhlB-formor C-formcrystal as
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there arﬁlaﬁ%@fw dhfeft€and antipruritic action and is useful as an active ingredient of analgesic,

diuretic and antipruritic agents, and a process for producing the same.

Background Art

17-Cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-63-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan hydrochloride represented by the following formula (I):

OH (1)
is described in patent document 1. This compound has been demonstrated to be a compound
useful as an active ingredient of analgesic, diuretic and antipruritic agents. Patent document
1 specifically discloses the compound together with physiochemical properties thereof.

[Patent document 1]:  JP Patent No. 2525552 (Example 68)

During intensive studies on the physical properties of the compound represented by the
above formula (I), the present inventors have found that whereas the compound (I) produced
according to Example 68 in patent document 1 is amorphous as shown in Figure 4, compound
(I) has crystal polymorphism, i.e., is present as an A-form, B-form or C-form crystal as
described later, when produced by a method different from the above method.

Generally, a compound having crystal polymorphism sometimes has physical

properties different for each crystal. Particularly in the medicinal field, there are known to be
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1 differences in terns of solubility, solution velocity, stability,
absorbability, or the like. Thus, it is possible that even use of the sane
conmpound provi des no desired potency thereof or leads to a potency
different fromthat predicted owing to a difference in crystal form which
causes unforeseen circunstances. For that reason, there is a need for the
provi sion of the conpound of consistent quality which can be expected to
al ways have a constant potency. Thus, when a conpound having crystal

pol ynorphismis used as a nedicine, it is necessary to stabuﬁ Frovide t he
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1 . tal of
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powder X-ray diffraction pattern thereof. (3) The crystal of the conpound
descr i bagtesence dPaTiydthl abaysal podymeorghismghérgof. nt ense  di ffracti on peaks at the
positions of 20 of about 7.6, about 15.9 and about 18.5 in a powder X-ray

di ffracti on psacerdinrglyhtheepresent inventors compared an amorphous form of compound (I)

prepared according to Example 68 in patent document 1 with a crystal of compound (I)
produced by a method different from the above method. As a result, it has been found that
whereas the amorphous compound is not consistent in quality after production and has low
purity, the crystal has no such problems and is excellent as an active ingredient of medicines
or as a preparation for analyzing medicines.

Disclosure of the Invention

| The present invention encompasses the following invention.

(1) A crystal of 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6B-[N-methyl-
trans-3-(3-furyl)acrylamido]morphinan hydrochloride.

(2) The crystal of the compound described in item (1) above, having highly intense
diffraction peaks at the positions of 20 of about 12.0°, about 18.9° and about 19.2° in a powder
X-ray diffraction pattern thereof.

(3) The crystal of the compound described in item (1) above, having highly intense
diffraction peaks at the positions of 26 of about 7.6°, about 15.9° and about 18.5° in a powder

X-ray diffraction pattern thereof.



2 (4) The crystal of the conpound described in item (1) above, having highly
intense diffraction peaks at the positions of 20 of about 7.2, about 17.2
and about 21.2 in a powder X-ray diffraction pattern thereof. (5) A process
for producing the crystal described initem (1) or (2) above, conprising
reacting

17-cycl opr opyl net hyl - 3, 1443- di hydr oxy- 4, 5a- epoxy- 6f 3-[ N-net hyl -trans- 3- ( 3-
furyl)acryl am do] nor phi nan with hydrochloric acid in a good sol vent,

foll owed by m xing the reaction solution with a Eoor sol vent and stirring

the nixture. {eThersesil of dbe cerapeyndodasciibed ineitgm X)) abryee havipg highly tintensgood
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f ur yl ) adngpilaoiytiidojnpérphiaan withthydyathlveicl asid io asgriod solventa faltoweddiyl roiniug thy
addi ng ethanol to the reaction solution and then distilling off a part of

t he sol vesstionselation sdiliaapop selyeniapd parisgdhe midytieng or stirring the residue.

(o) A proces e e BoRd 0L I Sy hRlbcle S ShbEdhd Bod ot 0te iehian ) ©
17-cycl I 453,14 di hydr oxy- 4, 5a- epoxy- 643-[ N- et hyl -
trans- 3- ég(?%rsgﬁ%g%l%ﬁgé?%gl'mr phi nan hydrochloride in a solvent sel ected

from the groyp AGReGsS FdriodicidpEihb 3Rt defiPBa NP itemt N8NX)/abBYE lcompAtiag and
et hanol . (10) ‘A process for producing the crystal describéed in‘item (1) or

(2) aboveactingnpr i silvecyclopespyhhethyl-2, i1 48rdibydroxstd)Sarepd3~6p -Piianethyl-trans-3-(3-
17-cycl opropyl met hyl - 3, 1443-di hydr oxg};ﬂi, 5a- epoxy- . .
6(3-[ N\ frylamide]ngorphinan wjth)ydroghksic deidnin e fmlomied hydpaviang the reastianned

by reacti (I:L 17-
cycl opr éBG! 188t hyl - 3, 14f 3- di hydr oxy- 4, 5a- epoxy- 643-[ N-net hyl -t rans- 3- (3

furyl)acryl a%)dR]quJegm‘oqap@omc}& &X q{:}%ﬁﬁ] ldggcin%e@?ﬂ ﬂem (1) or (3) above, comprising
reacting 17-cyclopropylmethyl-3,143-dihydroxy-4,5a-epoxy-63-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan with hydrochloric acid in water, followed by adding ethanol to
the reaction solution and then distilling off a part of the solvent under reduced pressure before
leaving or stirring the residue.

(9) A process for producing the crystal described in any one of items (1) to (4) above,
comprising recrystallizing 17-cyclopropylmethyl-3,14p3-dihydroxy-4,5a-epoxy-6p-[N-methyl-
trans-3-(3-furyl)acrylamido]morphinan hydrochloride in a solvent selected from the group
consisting of methanol/2-propanol, ethanol/water, water and ethanol.

(10) A process for producing the crystal described in item (1) or (2) above, comprising
recrystallizing, in methanol/2-propanol, 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-
6B-[N-methyl-trans-3-(3-furyl)acrylamidoJmorphinan hydrochloride obtained by reacting 17-
cyclopropylmethyl-3,143-dihydroxy-4,5a-epoxy-6-[N-methyl-trans-3-(3-

. furyl)acrylamido]morphinan with hydrochloric acid.
(11) A process for producing the crystal described in item (1) or (3) above, comprising

recrystallizing, in ethanol/water or water, 17-cyclopropylmethyl-3,14B-dihydroxy-4,5a-epoxy-
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(11) A process for producing the crystal described in item (1) or (3) above,
conprising recrystallizing, in ethanol/water or water,

17-cycl opropyl net hyl - 3, 1443- di hydr oxy- 4, 5a- epoxy- 3

6(3-[ N-net hyl -trans-3-(3-furyl)acryl am do] nor phi nan hydr ochl ori de obt ai ned
by reacting 17-

cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6[ 3-[ N-net hyl -trans- 3-( 3-
furyl)acryl am do] nor phi nan with hydrochloric acid. (12) A process for

produci ng the crystal described in item (1) or (4) above, conprising
recryst &%l—ﬁN:—meg}yl-itmgeBk(éffgry,l)acrylamido]morphinan hydrochloride obtained by reacting 17-
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above fornmula (1). The crystal of the present invention can be produced by
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n- propanol; preferred is nethanol. Exanples of the poor 5ol vent “i ncl ude
2- pr oparhat an extbenieln tdw centehtiof Ihet dnisbmer grthé prime dmpearit-apd dpkighlin putitg. anount
of the good solvent used for the reaction with hydrochloric acid is
t ypi cal ﬁ%pst Mode for Carrying Out the Invention
The present invention provides a crystal of the compound represented by the above
formula (]).
The crystal of the present invention can be produced by any of processes described
below.
<First Process>
17-Cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6-[N-methyl-trans-3-(3-
furyl)acrylamido]lmorphinan (hereinafter, in some cases, referred to as “free morphinan
derivative”) is reacted with hydrochloric acid in a good solvent, followed by mixing the
reaction solution with a poor solvent and stirring the mixture.
Examples of the good solvent include methanol, ethanol and n-propanol; preferred is
methanol. Examples of the poor solvent include 2-propanol, 2-butanol, and t-butanol;
preferred is 2-propanol. A
The amount of the good solvent used for the reaction with hydrochloric acid is typically
2 to 100 mL, preferably 8 to 12 mL based on 1g of the free morphinan derivative.
The hydrochloric acid is typically used at a concentration of 0.1 to 12 N, preferably 1 to
2N. The amount of hydrochloric acid is typically 0.9 to 1.5 equivalents, preferably 1.0 to 1.1

equivalents.



2 to 100 nL, preferably 8 to 12 nL based on 1 g of the free norphinan
derivative. The hydrochloric acid is typically used at a concentration of
0.1 to 12 N, preferably 1 to 2 N The anount of hydrochloric acid is
typically 0.9 to 1.5 equivalents, preferably 1.0 to 1.1 -equivalents. 4 The
volune ratio of the good solvent to the poor solvent is typically 1 to 3:5,
preferably 1.5 to 2.5:5. After mxing with the poor solvent and stirring
the m xture, a seed crystal is preferably added. Exanples of the seed
crystal used here include an A-formcrystal or CGformcrystal. After adding
the seed crydthglvolumeratipof theegood selypntdathepasr iselvent is bpicallyd t9§: i pyeferably
preferablg 3. to 5 days. The stirring is performed at 0 to 30C. The

treat ment> %28 ried out usi ng met hanol as the good sol vent and 2-propanol
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hydrochloric acid in water, followed by |eaving the reaction solution. The

anmount df totshdaysat Ehe stireidg isspeafosmbd et toi ¥°Cypically 2 to 100 nL, preferably 6
to 8 nlL based on 1 g of the free norphinan derivative. The hydrochloric
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to 10 days, preferably 1 to 4 days.

pattern thereof.

<Second Process>

The free morphinan derivative is reacted with hydrochloric acid in water, followed by
leaving the reaction solution.

The amount of the water used as a solvent is typically 2 to 100 mL, preferably 6 to 8
mL based on 1 g of the free morphinan derivative.

The hydrochloric acid is typically used at a concentration of 0.1 to 12 N, preferably 1 to
2 N. Thé amount of hydrochloric acid is typically 0.9 to 1.5 equivalents, preferably 0.95 to
1.05 equivalents.

After adding the hydrochloric acid, a seed crystal may be optionally added. Examples
of the seed crystal used here include a B-form crystal in Example 4.

After adding the hydrochloric acid and optionally the seed crystal, the mixture is
typically left for 1 to 10 days, preferably 1 to 4 days.

The treatment is performed under the above conditions to provide a B-form crystal of
the compound represented by the above formula (I), i.e., a crystal having highly intense
diffraction peaks at the positions of 20 of about 7.6°, about 15.9° and about 18.5° in a powder
X-ray diffraction pattern thereof.
<Third Process>



The treatnment is performed under the above conditions to provide a B-form
crystal of the conpound represented by the above fornula (1), i.e., a
crystal having highly intense diffraction peaks at the positions of 20 of
about 7.6, about 15.9 and about 18.5 in a powder X-ray diffraction pattern
thereof. <Third Process> 5 The free norphinan derivative is reacted with
hydrochloric acid in water, followed by adding ethanol to the reaction
solution and then distilling off a part of the solvent under reduced
pressure before |eaving or stirring the residue. The amount of the water
used as a solRherfreei momhipian aleriyativeris reagtednvith pydroehlan¢ gcid ingvader, fallowgddy on 1

g of the free rphi nan derjvative. The hydrochloric acid j§ typically used®
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t he sol vent uced pressure; here,

concent rat ibageddROr £6f ihe ffeéRhérphiniin derfivati€ tinmes, preferably 3 to 5 tines.
Then, the residue 1s typically left for 1 to 30 days, preferably 1 to 10

days. The tr &h¢ hydrochileriparid or typidaliyoked at &b eormdentrationcofdi. 1 toolSN} prefarably déN.a
B-formcrystal of the conpound represented by the above fornul agé}l ), i.e.,
a cryst Ahenamouy ofihyHophloneessbis GPIAREEA onl peaKivalenis: Resfpobyt)-$he 60520 of
about 7.6, . apout 15.9 and about 18.5 in a powder X-ray diffraction pattern
t her eof .CUPGHH Process>
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sel ected 34.pm the group consisting of nethanol/2-propanol, ethanol/water,
wat er and et hanol. The process for producing the

17- cycl opr op freetadyting 3hd éthadnel| B\ditwf)thel s@iaert 1o distiléd off under reduced pressure;
here, the concentration degree is typically 2 to 10 times, preferably 3 to 5 times.

Then, the residue is typically left for 1 to 30 days, preferably 1 to 10 days.

The treatment is performed under the above conditions to provide a B-form crystal of
the compound represented by the above formula (I), i.e., a crystal having highly intense
diffraction peaks at the positions of 20 of about 7.6°, about 15.9° and about 18.5° in a powder
X-ray diffraction pattern thereof.
<Fourth Process>

17-Cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-63-[N-methyl-trans-3-(3-
furyl)acrylamido]lmorphinan hydrochloride is recrystallized in a solvent selected from the
group consisting of methanol/2-propanol, ethanol/water, water and ethanol.

The process for producing the 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-63-
[N-methyl-trans-3-(3-furyl)acrylamido]morphinan hydrochloride used in the fourth process is
not particularly limited; examples thereof include a process involving reacting the free
morphinan derivative with hydrochloric acid.

The volume ratio of methanol to 2-propanol in the methanol/2-propanol used as a
recrystallization solvent is typically 1 to 3:5, preferably 1.5 to 2.5:5. The volume ratio of
ethanol to water in the ethanol/water used as a recrystallization solvent is typically 0.5 to 2:1,

preferably 0.75 to 1.25:1.



[ N-net hyl -trans-3-(3-furyl)acryl am do] nor phi nan hydrochl ori de used in the
fourth process is not particularly limted; exanples thereof include a
process involving reacting the free norphinan derivative with hydrochloric
acid. The volume ratio of nmethanol to 2-propanol in the methanol/2-propanol
used as a recrystallization solvent is typically | to 3:5, preferably 1.5
to 2.5:5. The volune ratio of ethanol to water in the ethanol/water used as
a recrystallization solvent is typically 0.5 to 2:1, preferably 0.75to

1.25:1. 6 The_anount of the recrystallization solvent is typic qm% 10 to 100
n., prefer ablTwe@mquat ofitherrecrysialdigatinn splvgnbis typisalky 49 & h0® il erefauably Akstoof
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i nvent i crontpeved sapipsseated baltheyatiolie foramie(Ip e e crystal dyvidg highficintamse gifractions as

t hose shown in Figures 1, 2 and 3, respectively, and substantially_ the sane
i nfr ar ecpeakss af thei positiope of RArafzabouh 328, ahayt 4738 aind abpyiu? b2°® B agosdar K-ray
respecti . Each S ctral data should not be strictly interpreted since it
can var;fi[] HoR pattgrn ofhature thereof. By way of exanple, because of the
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dlrectlon of crystal growth, the size of crystal particles and t

condi t i came@owdepXuap diffractidnpaddshistas divse stidven vEigadek 1p2tidB rresmcuvamrahdnt in
qual i fy| ng the identity of crystals also for infrared absorption spectrum
b

dat a; antiadlyrthe same infeared abspaptiondspgetniai g thesetdepictashioi Figares So6 and 7,
reasur e r;‘eas!?ptectlvely
Each spectral data should not be strictly interpreted since it can vary because of the
nature thereof. By way of example, because of the nature of powder X-ray diffraction
spectrum data, the diffraction angle 20 and the overall pattern are important in qualifying the
identity of crystals; the relative intensity can somewhat vary depending on the direction of
crystal growth, the size of crystal particles and the conditions of measurement. In addition,
the overall pattern is important in qualifying the identity of crystals also for infrared absorption
spectrum data; the pattern can somewhat vary depending on the conditions of measurement.
Thus, the crystal of the present invention includes that having a pattern totally similar to that
of data of powder X-ray diffraction spectrum or infrared absorption spectrum of the crystal of
the present invention.
Brief Description of the Drawings
Figure 1 is a powder X-ray diffraction pattern of an A-form crystal of 17-
cyclopropylmethyl-3,14B-dihydroxy-4,5a-epoxy-6 f-[N-methyl-trans-3-(3-
~ furyl)acrylamido]morphinan hydrochloride;



Thus, the crystal of the present invention includes that having a pattern
totally simlar to that of data of powder X-ray diffraction spectrum or

i nfrared absorption spectrum of the crystal of the present invention. Brief
Description of the Drawings Figure 1 is a powder X-ray diffraction pattern
of an A-formcrystal of 17-

cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6(3-[ N-net hyl -trans- 3-( 3-
furyl)acryl am do] nor phi nan hydrochloride; 7 Figure 2 is a powder X-ray
diffraction pattern of a B-formcrystal of 17-

cycl opr opy| méftigyte- 3, iu48-peviderr Bxpy 4difactionx pattyrs- pR-areld igim t erapial pf( 37-
B s
cycl opropylaet hyl - 3, 1441- di [ -.4 5a- epoxy- 6f 3-[ N-net hyl -trans- 3- ( 3-
furyl )ac%lgaeﬁ{yg%'ﬁgg’ﬂrf}ﬂfp#gﬁn%g'rogﬁp Fi de; Figure 4 is a powder X-ray
diffraction pabhery of 4 hewAlEPr ROQYSHipeNaeh g%ue}z' f a C-fo _tcrgstal of 17-

cycl opropyl met iyl - 3, 1441-di hydr oxy- 4, 5a- epoxy- 641- [ N- net hy rans- 3- ( 3-
f uryl ) acépslpiopiohemyRbj1npaikesngchb Qlepaity-6p INLas®SI-irsPR{RNt  docunent 1;

Figure 5 is an infrared absorption spectrumof an A-formcrystal of 17-
cycl opr ofuwyylieetHsrhidd JrhdipBimin thydrooklpride;5a- epoxy- 613- [ N- net hyl -t r ans- 3- ( 3-
furyl)acryl am do] norphi nan hydrochl oride; Figure 6 is an infrared absorption
spect rum of &i@eot if & pewder &rray7diffraction pattern of the amorphous powder of 17-

cycl opro nmet hyl - 3, 1413-di.hydr oxy-4, 5a-e - 6( 3- ne | -trans- 3-(3-

i ﬁr yl ?ac&}k%ﬂ%‘?ﬁ%yéﬁﬁgg%mg?%W’gg'ﬁéﬂpétﬁﬁ'&%ns% G nfrared abgor ption
spectru - | o g . .

oyol opr o PRy Giplihft iy Gochbride disclosed in patent d9GumEPt Ly ¢ ¢ ans. 3. (3-
furyl)acryl amigglmBr phi AaNinkMeEdo GBI spaBurhil @¥r 8n 8 ALformN cryitdlaled17-
absorption spectrum of the anorphous powdér of 17-

cycl opr ogy¢elopedpynetByt3, 1 33-dittydeoxyxd;Sd-epoay-6pPNyméthil-fraksrdB(Iy| -t rans-3- (3 -

furyl)acrylamido]morphinan hydrochloride;

Figure 6 is an infrared absorption spectrum of a B-form crystal of 17-
cyclopropylmethyl-3,143-dihydroxy-4,5a-epoxy-6-[N-methyl-trans-3-(3-
furyl)acrylamido]Jmorphinan hydrochloride;

Figure 7 is an infrared absorption spectrum of a C-form crystal of 17-
cyclopropylmethyl-3,143-dihydroxy-4,5a-epoxy-63-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan hydrochloride; and

Figure 8 is an infrared absorption spectrum of the amorphous powder of 17-
cyclopropylmethyl-3,143-dihydroxy-4,5a-epoxy-63-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan hydrochloride disclosed in patent document 1.

This description includes part or all of the contents as disclosed in the description
and/or drawings of Japanese Patent Application No. 2005-110096, which is a priority
document of the present application.

Examples

The present invention is more specifically described below based on Examples.
However, the invention is not intended to be limited to these Examples.

Reference Example 1

Amorphous Powder of Compound (I)



furyl)acryl am do] nor phi nan hydrochl ori de di scl osed in patent docunent 1.
This description includes part or all of the contents as disclosed in the
description and/or drawi ngs of Japanese Patent Application No. 2005-110096,
which is a priority docunent of the present application. Exanples The
present invention is nore specifically described bel ow based on Exanpl es.
However, the invention is not intended to be limted to these Exanpl es.

Ref erence Exanpl e 1 Anorphous Powder of Conpound (1) 8 There was taken 2.02
g of 17-cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6(3-[ N-

net hyl -tr ans-ﬁw(r@wmﬂglqepa’?eo%/g @%ﬂa@yeﬂ@pmvﬁmbylvaﬂ&Td%aéromé@%ep@@m@(w\li n 20
mL of ethanol, follawed by addin .2 mL of 1 N hydrochl or,i ¢ .acid befofe
Concent r B TRG RS s hecy kEM R IRDER e, Whish: 1B 2heth SgoRsoedh Bnd RbuS
powder OI]EQ i ) e dnf;r or.pii S [ . ]S
shown iné |g&%ilé&g¢§ggg%\%ggr‘2 & rcgatf{y]nltldlgld Foggc |oaﬁﬁ%ﬂéet grd?\’g%ngrﬁ [eﬂcl)é Qﬁé ggﬁrgmn in
Figure 4 RAKRECHIRoRIBIHAS; &F AN QMIERSS RE tdoeRapadthd( ! ) There was
taken 3.00 g of 17-cycl opropyl net hyl - 3, 14( 3-di hydr oxy- 4, 5a- epoxy-6(3-[ N

met hyl - t r ans-The( ibfifatedydbsafptivhaspeciainraliqpbofia showhiifi [Fig@s 8. heThespapdundedayi N 30
nm. of ethanol, followed by adding 6.25 nL of 1 N hydrochloric acid before
concent r diffragion pdttetnyhergof is Blown wtligwedo provi de 3.45 g of an anor phous
powder of the title conpound. This conpound had an infrared absorption
spect r uniRef§renes Ryampler? t hat of the conpound obtained in Reference Exanple

ot SRS e PERRR e o Comhound (1) nere v taken 202
methyl -t rans-fhdeuht tileh 390/ 3 R4 HBERBY Ay W1 A aitifdok PATS USRS RN N 20
methyl-trans-3-(3-furyl)acrylamido]morphinan, which was then suspended in 30 mL of
ethanol, followed by adding 6.25 mL of 1 N hydrochloric acid before concentrating and drying
the mixture to provide 3.45 g of an amorphous powder of the title compound. This
compound had an infrared absorption spectrum agreeing with that of the compound obtained
in Reference Example 1.
Reference Example 3
Amorphous Powder of Compound (I)

There was taken 2.01 g of 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-63-[N-
methyl-trans-3-(3-furyl)acrylamido]morphinan, which was then suspended in 20 mL of
ethanol, followed by adding 4.2 mL of 1 N hydrochloric acid before concentrating and drying
the mixture to provide 2.31 g of an amorphous powder of the title compound. This
compound had an infrared absorption spectrum agreeing with that of the compound obtained
in Reference Example 1.

Example 1
A-form Crystal of Compound (I)

There was taken 2.00 g of 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-[N-
methyl-trans-3-(3-furyl)acrylamidojmorphinan, which was then suspended in 20 mL of
methanol, followed by adding 4.4 mL of 1 N hydrochloric acid before filtration. The filtrate
was added to 50 mL of 2-propanol, which was then stirred. The C-form crystal in Example 7

or the A-form crystal in Example 2 or 3 was added as a seed crystal thereto, which was stirred
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et hanol, followed by adding 4.2 nL of 1 N hydrochloric acid before
concentrating and drying the mxture to provide 2.31 g of an anorphous
powder of the title conpound. This conpound had an infrared absorption
spectrum agreeing with that of the conpound obtained in Reference Exanple
1. Exanple 1 A-form Crystal of Conpound (1) There was taken 2.00 g of

17-cycl opr opyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6(3-[ N-

met hyl -trans- 3- (3-fiuyl)acryl am do] nor phi nan, which was then suspended in 20
mL of nmethanol, followed by adding 4.4 nL of 1 N hydrochloric acid before
filtrati .5 days apd thengfilteredadellavriley dryirgothercrystal at ipoplgmperatuihi cAswassulthen

stirred. ,The G- form cryst I anple 7, or the A-formcrystal in Exanple 2
or 3 wasl a@ég%ﬁ'gg@b%sagégﬁgﬁ?%m‘@9Wi°&’@‘ stirred 9 for 5 days
and then filtered.. followed. by dryvin he. crystal. at. room t eraturg. As a
Fesul to" 1 st Gt AR iRR R Yot ¥Rl TRRroRid Rl he
infrared S t L NS EBEuleS Shown in Figure 5. The powder X-ray
di ffractldigﬁ %@tﬂgﬁﬁnﬁﬁgﬁeolg%s sLow%uﬂlen Figure 1. Exanple 2 A-form Crystal
of Conpopgrample)2 There was taken 20.65 g of

17-cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy- 6( 3-

[ N- met hy A-forarGry&al &Gampdund byl anmi do] nor phi nan, whi ch was t hen suspended in

200 nL of nethanol, followed by adding 22.6 nL of 2 N hydrochloric acid
before filtralhese washiaken 20:64t & ovaeYscsagtme@pytlme@@mMﬁﬂhﬁr@ryo‘hémﬂppxw\vﬁﬂch

R U CHRRITHC ORI SN ST R T
ot Sy AL DA AR S | e

Compouncy gl s0gs, ST n A UNed o A et s Mgl o1
obt ai ned7ion thx ¥ furd drystelxanBk@n@e 1 or 3 was added as a seed crystal thereto, which was
stirred overnight and then filtered, followed by drying the crystal at room temperature. Asa
result, 16.66 g of an A-form crystal of the title compound was obtained. This compound had
a powder X-ray diffraction pattern and infrared absorption spectrum agreeing with those of the
compound obtained in Example 1.
Example 3
A-form Crystal of Compound (I)

There was taken 2.00 g of 17-cyclopropylmethyl-3,14B-dihydroxy-4,5a-epoxy-6B-[N-
methyl-trans-3-(3-furyl)acrylamido]morphinan, which was then suspended in 20 mL of
methanol, followed by adding 4.4 mL of 1 N hydrochloric acid before filtration. The filtrate
was added to 50 mL of 2-propanol, which was then stirred. The C-form crystal in Example 7
or the A-form crystal in Example 1 or 2 was added as a seed crystal thereto, which was stirred
overnight and then filtered, followed by drying the crystal at room temperature. As a result,
1.21 g of an A-form crystal of the title compound was obtained. This compouﬁd had an
infrared absorption spectrum agreeing with that of the compound obtained in Example 1.
Example 4
B-form Crystal of Compound (I)

There was taken 10.01 g of 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-
[N-methyl-trans-3-(3-furyl)acrylamidoJmorphinan, which was then suspended in 79 mL of
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A-form Crystal of Conpound (I) There was taken 2.00 g of

17-cycl opr opyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6(3-[ N-

met hyl -trans- 3- (3-furyl)acryl am do] nor phi nan, which was then suspended in 20
mL of nethanol, followed by adding 4.4 nL of I N hydrochloric acid before
filtration. The filtrate was added to 50 nL of 2-propanol, which was then
stirred. The CGformcrystal in Exanple 7 or the A-formcrystal in Exanple 1
or 2 was added as a seed crystal thereto, which was stirred overnight and
then filtered, followed by drying the crystal at roomtenperature.

. As a
resul t, Wwatentfolowed by addmg 20.& pmisohl Nhygieshlori |agide o bE UREK WA SvasHefiim dhe
Thi s conpo h a infrared ahsorptjion,spectrymagreeing with that of the
compouncibur Aaiyfribe St Gy ERadhlra SR dhiot ReAg e Mekmias frod
There : g qf 3 .

17- cyc}lvg%%ng%%%tjtgy{b} g 1%(53‘1 5P 8] 8 8f 2B o eryse) of the title compound was

[ N-met hydpthingds- 3- (3-fi nyl ) acryl am do] nmor phi nan, whi ch was then suspended in
79 nmL of 10 water, followed by adding 20.8 nL of 1 N hydrochloric acid. The
m xture was |Hie inffifarddngbsombdibl spedtruin dieersaf it BhowadnIRiguit &1 yRieapowdes X-tdyt er ed
and dried under reduced pressure at room tenperature to 40C. As a result,

6. 87 g ofiffradBofn patierotheeatlis sifowrhip Rigure@. conpound was obt ai ned. The infrared

absorption spectrumthereof is shown in Figure 6. The powder X-ray
di ffract E¥#npadt ern thereof is shown in Figure 2. Exanple 5 B-form Crystal

(i)f?_ g;g})g%&g'ﬂél ﬂ&?%‘“@i@bﬂygr giy94?;a- epoxy-6(3-[ N .
T of water, TS Panke 2L B A BB B L ok PRSI o
T e g o B W oy v i R e
dri ed unfdowee dyaddingrdesmilr e BN hydeosohleitpeidat Fhe B-fordDElystabinaExangsleidtor 60. 61
It 2 Bradhdded &% shed Sysial thereto, which was then 160 in the dark for 3 days: the resaltant
crystal was filtered and dried under reduced pressure at room temperature to 40°C. As a
result, 0.61 g of a B-form crystal of the title compound was obtained. This compound had an
infrared absorption spectrum agreeing with that of the compound obtained in Example 4.
Example 6
B-form Crystal of Compound (I)
There was taken 2.01 g of 17-cyclopropylmethyl-3,148-dihydroxy-4,5a-epoxy-6p-[N-
methyl-trans-3 -(3-furyl)acrylamido]morphirian, which was then suspended in 5.8 mL of water,
followed by adding 4.2 mL of 1 N hydrochloric acid. To the resultant solution was added 10
mL of ethanol, which was then concentrated under reduced pressure until the weight of the
solution was 6.3 g. The concentrate was left in a refrigerator for 8 days; the resultant crystal
was then filtered and dried under reduced pressure at room temperature. As a result, 1.67 g
of a B-form crystal of the title compound was obtained. This compound had a powder X-ray
diffraction pattern and an infrared absorption spectrum agreeing with those of the compound
obtained in Example 4.

Example 7
C-form Crystal of Compound (I)
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infrared absorption spectrum agreeing with that of the conmpound obtained in
Exanple 4. Exanple 6 B-form Crystal of Conpound (1) There was taken 2.01 ¢
of 17-cycl opropyl nmet hyl - 3, 148- di hydr oxy- 4, 5a- epoxy-6(3-[ N

met hyl - trans-3- (3-furyl)acryl am do] nor phi nan, whi ch was then suspended in
5.8 nL of water, followed by adding 4.2 nL of 1 N hydrochloric acid. To the
resultant solution was added 10 nL of ethanol, which was then concentrated
under reduced pressure until the weight of the solution was 6.3 g. The

concentrate was left in a refrd%erator for 8 days; the resultant crystal

was then fil Thereavasniakelr 2.82 gefdercyclaptepsimptheld.d #R-dthydroons Serpexutid®- As a
conpoun R AngragRHsg b b e it bk, G S a o ABL Bt | on
t ' j 10 th bt aj ' |6 |
PG 1 or BRSS! b iR Pt 1 1 PR RHlor BB, St Ry AT B i w7V ©
17-cycl Qgﬁ&ﬂ&é@t@?{eﬁ %@%@k@@&ﬁﬁﬁ%?ﬁgﬁ@%& gé.l?d'[ |\‘1'heﬁeto was added 200

met hyl -trans- 3 |'am do] nor p n, which was then suspended in

100 L AL oféthais)] whichWaR\dedoR¥d B anfirte 2 4010 30°d, DIIBWEd BE bbich@atdfpitle The

resul tant sol ution was concentrated under reduced pressure and dried to
provi de salusioh under Tedarced presmise aalthat th20deightithertofewdsalibl | g aftercthe warscediratsml. ved
by warm ng at 40 to 50C, followed by concentrating the solution under

r educed Thesencantratsovastiatt in the dask §ort12rdaysicibe resuliant Tristal gvasfiiliered and dried at

tration. Th t laft int k. f 12 days; th
" aoul { o R ag AN4 RBHEd 2ot Cdbrenspl offfedis SompaneT R otihed
1.92 f : [ d: gy [ ' d
absor i on sSEcaP TR AEBRGH sholftuh) oo RURBUAL BEWRTHC TP poyli Xilky 27
di ffraCfdifﬂ‘actﬂﬁhSa%&&%Bf*sthb@nﬁhpfggréﬁ Figure 3. Exanple 8 G-form Crystal

of Conpound (1) There was taken 2. g of
17- cycl Gxampld 8ret hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy- 6(3-[ N-
C-form Crystal of Compound (I)

There was taken 2.00 g of 17-cyclopropylmethyl-3,143-dihydroxy-4,5a-epoxy-6B-[N-
methyl-trans-3-(3-furyl)acrylamidolmorphinan, which was then suspended in 100 mL of
ethanol, followed by adding 4.2 mL of 1 N hydrochloric acid. The resultant solution was
concentrated under reduced pressure and dried to provide a solid. Thereto was added 200
mL of ethanol, which was dissolved by warming at 40 to 50°C, followed by concentrating the
solution under reduced pressure so that the weight thereof was 17.31 g after the concentration.
The C-form crystal in Example 7 was added as a seed crystal thereto, which was left in the
dark for 4 days; the resultant crystal was filtered and dried at room temperature. As a result,
1.77 g of a C-form crystal of the title compound was obtained. This compound had an
infrared absorption spectrum agreeing with that of the compound obtained in Example 7.

Test Example 1

The amorphous powder obtained in Reference Example 3 and the crystals obtained in
Examples 2, 5 and 8 were measured for purity using high performance liquid chromatography
(HPLC).

Column: YMC-Pack ODS-AM-303
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met hyl -trans-3-(3-fiuyl)acryl am do] nor phi nan, whi ch was then suspended in
100 m. of ethanol, followed by adding 4.2 nL of 1 N hydrochloric acid. The
resul tant solution was concentrated under reduced pressure and dried to
provide a solid. Thereto was added 200 niL of ethanol, which was dissol ved
by warm ng at 40 to 50C, followed by concentrating the solution under
reduced pressure so that the weight thereof was 17.31 g after the
concentration. The Cformcrystal in Exanple 7 was added as a seed crystal
thereto, which was left in the dark for 4 days; the resultant crystal was
filteredVabie gphased satutionoix t5é)np'enqiﬂu r-esodisn adihpiragenphospha® gquebus sGlutionm
crystal of the title conpound was obtained. This conpound had an, infrared
absor pt i SHtiopdBi 3¢ mmelfleesodiuny dikydmaenphesnhate apApeLTRIutinY agetnaiirlen= £RARD! e
7. Testgfx?nple | The anorphous powder obtained in Reference Exanple 3 and
the cry ¥als obt ai ned in Exanples 2, 5 and 8 were neasured for purity using

hi gh performance 0 p .(HP A A 303
12 Mobi l org%%é}éono ﬁ%ﬂ%tﬁnﬁé] ﬁgd&%gléi%se (Ol_l I(;‘ uﬁrﬁndl %Ygggé’é%ﬁgipha% aq—ll\feous
sol uti omooos als4h e mif: lg@%ny@{(“_zo-mﬁpq;wm di hydr ogenphosphat e aqueous

sol ution/acétonitrile = (v/v) Corrp05|t|on of solution B in the rmblle
phase: OFlb@ ra@: Mml./mif) -> 50% 30to 75 mn.: 50 -> 100% 75 to 90 m n.
100% 90 to 120 mn.: 0% Flow rate: 1 mL/min. Col um tenperature: 40C Y,
210 nm ASolsmowemperafieb48°A, the crystal s of

17-cycl opr ogill met hyl - 3, 14[ 3- di hydr oxy- 4, 5a-

epoxy- 6( hyI -trans-3-(3-furyl )acr y| ani do] nor phi nan hydrochl ori de of

contont s of Hostg dage dn e BySelstebrnaenppyimet)-§ bRy e-s
?;rggfi‘%’ﬁ)c%ﬁ é%’é@%{ﬂ#- r%%@%-i%;pf%rﬁ%{&fa%éoﬁ&%%}ﬁﬂndcﬂyﬁPJcBiUrﬂ@”l)f Ahe! PfesBit M
invention had high purity because of their extremely low contents of the cis isomer (17-

cyclopropylmethyl-3,14B-dihydroxy-4,5a-epoxy-63-[N-methyl-cis-3-(3-

furyl)acrylamido]morphinan) as the prime impurity contained in the compound.

[Table 1]
Content of Cis Isomer Contained in Compound
Compound Content of Cis
Isomer
Free-form 0.12%
Hydrochloride (Amorphous Powder Obtained in Reference 0.13%
Example 3)
Hydrochloride (A-form Crystal Obtained in Example 2) 0.05%
Hydrochloride (B-form Crystal Obtained in Example 5) 0.03%
Hydrochloride (C-form Crystal Obtained in Example 8) 0.09%
Test Example 2

There was taken 100 mg each of the amorphous powders obtained in Reference
Examples 1 to 3 and the A-form crystals obtained in Examples 1 to 3, to which 10 mL of
decarbonated water was added for dissolution, followed by measuring the pH. The results

are shown in Table 2.
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[ Tabl e 1] Content of C s Isomer Contained in Conpound Conpound Content of
Cs Isonmer Free-formO.12% Hydrochloride (Anorphous Powder Cbtained in

Ref erence 0.13% Exanple 3) Hydrochloride (A-form Crystal Cbtained in
Exanple 2) 0.05% Hydrochloride (B-form Crystal Obtained in Exanple 5) 0.03%
Hydrochloride (C-form Crystal Ootained in Exanple 8) 0.09% Test Exanple 2
There was taken 100 ng each of the anorphous powders obtained in Reference
Exanples 1 to 3 and the A-formcrystals obtained in Exanples 1 to 3, to
which 10 m. of decarbonated water was added for dissolution, followed by
measur i nid2PKelpH. The results are shown in Table 2. 13 [Table 2] pH

Reproduci bility after Productjgn nd, P ef.erence Exanple 1 3.7
Anor phous Powder Reference B&%ﬁﬁ?@%ﬁﬁ%%@?&?@%@n Example 3 3.5 Exanple 1

5.8 A-form Crystal Exanple 2 5. €onfpoan®! € 3 5.6 Vhergap the anorphous powder
of 17-cycl opropyl net hyt=3,14(3-dit .r%¥1e' o1 7
epoxy-6(3-[ N-net hyl -t aAfﬁTo?pl(o%sf u - hydr ochl ori de had
no Powder eference Example 4.7
Reference Example 3 3.5
Example 1 5.8
A-form Crystal Example 2 5.4
Example 3 5.6

Whereas the amorphous powder of 17-cyclopropylmethyl-3,14p-dihydroxy-4,5a-
epoxy-6B-[N-methyl-trans-3-(3-furyl)acrylamido]morphinan =~ hydrochloridle @ had  no
reproducibility in the pH after production, the A-form crystal of the present invention had a
constant pH value, which is very useful for achieving consistent quality.

All publications, patents, and patent applications cited in this application are intended
to be incorporated herein by reference in their entirety.

Industrial Applicability

The present invention is utilized in the medicinal field.
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reproducibility in the pH after production, the A-formcrystal of the
present invention had a constant pH value, which is very useful for
achieving consistent quality. Al publications, patents, and patent
applications cited in this application are intended to be incorporated
herein by reference in their entirety. Industrial Applicability The present
invention is utilized in the nedicinal field. 14 CLAIMS 1. A crystal of
17-cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy- 6( 3-[ N-net hyl -trans-
3-(3-furyl)acryl am do] nor phi nan hydrochl ori de. 2. The crystal of the
conpound according to claim 1, havin§UAIYH y intense diffraction peaks at
the positions of 20 of about 12.0, about 18.9 and about 19.2 in a powder
X-ray diffraction pattern thereof. 3. The crystal of the conpound accordi ng

to cIa| 1, having,hi i,nt en t satt ns_of 20
of aboutl-7. X SO Sal bty %Praaﬁme%gﬁﬁ iR o OB AR P PR
pattern onpound according to cI aim1, having
hi ghly |3$1{32nse a&l 4?m ?msﬂ)ﬁ pea glfoglt:ﬂ%tﬁkdlg positions of 20 of about 7.2, about
17. 2 ang, aboqte Ztystali of the ROMPETind<adcdydinglitd tlaafitl, tavidg! Kighly 1hféﬁ§deeﬂ‘ffradi}onA
process for producing the crystal according to claim1 or 2, conpri si ng
reacti ngpeél?s at the positions of 26 of about 12.0°, about 18.9° and about 19.2° in a powder X-ray

cycl opro net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6(3-[ N-met hyl -trans-3-(3-
furyl )acs%raammpqttm raén with hydrochloric acid in a good sol vent,

the %Wgt %X'en%éﬁm?&eéégﬁl%é@& BRY l%é’?q;“%?m}ls AR A A
the orydeas &8s raSHRRY bt 2P B 185 BERROZ g ok P £ R5 poRlaeP <! 1O

cycl opr Qpﬁf}a@ﬁ&hﬁﬁeﬁlﬁé[e%fdl hydr oxy- 4, 5a- epoxy-6[i - [ N- net hyI -trans- 3-(3-
furyl)acryl am do] nor phi nan with hydrochl oric acid in water, foll owed by

| eavi ng 4 he Thaakystal of the compound according to claim 1, having highly intense diffraction

peaks at the positions of 20 of about 7.2°, about 17.2° and about 21.2° in a powder X-ray
diffraction pattern thereof.

5. A process for producing the crystal according to claim 1 or 2, comprising reacting 17-
cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan with hydrochloric acid in a good solvent, followed by mixing the
reaction solution with a poor solvent and stirring the mixture.

6. The process according to claim 5, wherein the good solvent is methanol and the poor
solvent is 2-propanol.

7. A process for producing the crystal according to claim 1 or 3, comprising réacting 17-
cyclopropylmethyl-3,14B-dihydroxy-4,5a-epoxy-6 f-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan with hydrochloric acid in water, followed by leaving the reaction
solution.

8. A process for producing the crystal according to claim 1 or 3, comprising reacting 17-
cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-[N-methyl-trans-3-(3-
furyl)acrylamido]morphinan with hydrochloric acid in water, followed by adding ethanol to
the reaction solution and then distilling off a part of the solvent under reduced pressure before

leaving or stirring the residue.
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solution. 8. A process for producing the crystal according to claim1 or 3,
conprising reacting 17- cycl opropyl net hyl -3, 14( 3- di hydr oxy- 4, 5a- epoxy- 6
(3-[N-nret hyl -trans-3-(3- furyl)acryl am do] nor phi nan with hydrochloric acid
in water, followed by adding ethanol to the reaction solution and then
distilling off a part of the solvent under reduced pressure before |eaving
or stirring the residue. 15 9. A process for producing the crystal according
to any one of clainms 1 to 4, conprising recrystallizing

17-cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a-e oxy-6(3}[N¢nethyI-trans;B-(B-
furyl ) ad yl afi PrOFessiphpieducing &rf‘o@mt@l? acgerding 82 gy aperf daimscl odh. feomprising

O o BIge ' RS 2 SRS S ol ety P 2!

conpri si o Rva ' . o) [ 2 , .

17- cycl ggﬁ&g&&@ﬁéﬂ@@h&p&:ﬁgﬁ?%@@{hﬁ gtglyéei{gggl%&% from the group consisting of
g§/3r [egt:'?}ﬁé};[g%f%ﬁrm-ngr’ ednho Wit Gaydr 3 é@ha@! Phi nan hydrochl ori de obt ai ned
cycl oprapyl mat ybeess 1ok 3ptﬂ)ﬂb¢dﬁ%0ﬁé- 4rysnl epRuptind Jo[ datft Ny lor t 2,akEmprifidg
furyl)acryl am do] norphinan with hydrochloric acid. 11. A process for

pr oduci m?plrymilizimg§ irah}[eﬁmollf?l-prt?:and, dr7ady?ioﬂ:ropylrﬂe;thyieﬁmB-ﬂihlygroxy-4,5a-epoxy-
recrystallizing, in ethanol/water or water,

17- cgcl &ﬁr@bmeﬂwﬂ—ﬁ@ns—&(Zi—quyl)@nrﬁgpmi@g&pq;plg’ganemychloride obtained by reacting 17-
6(3-[N-nethyl -trans-3-(3-furyl)acryl am do hi ,nan hydrgchl ori de obt ai ned
by r cacErHETOPY R Mok S SR T peethg e SBE Doy 6

(3-[N < -3 - AVERY, ] nor phi nan wi t h hydrochl oric acid.
12. A g?%?éég&kgpa%ﬁgﬁeang thé§%¢%§@§Fq§gbording toclaim1 or 4,

conpri siing  negryssal fok Zpﬂ&ﬂucih% @ehan@tal according to claim 1 or 3, comprising
17-cycl opropyl et hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy- 6( 3-[ N- et hyl -

t r ans- 3+écdystalliying AarefHanol/ waknor witer) 4 A-dyyldprophinmsthyl 8, 4B-dihgédxpyd, Fosapdxyng 17-
cycl opropyl net hyl - 3, 14( 3- di hydr oxy- 4, 5a- epoxy-6(3-[ N-net hyl -trans-3-(3 fu

yl ) acr y168riNduiethyl-pans3ntdvfenil) aerplandde Jovorphinan gwdroqlﬁonde obtained by reacting 17-

cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6-[N-methyl-trans-3-(3-

furyl)acrylamido]Jmorphinan with hydrochloric acid.

12. A process for producing the crystal according to claim 1 or 4, comprising
recrystallizing, in ethanol, 17-cyclopropylmethyl-3,14B-dihydroxy-4,5 a-epoxy-63-[N-methyl-
trans-3-(3-furyl)acrylamidojmorphinan  hydrochloride  obtained by reacting 17-
cyclopropylmethyl-3,14p-dihydroxy-4,5a-epoxy-6p-[N-methyl-trans-3-(3-
furyl)acrylamidoJmorphinan with hydrochloric acid.
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