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nited States of America, of
30 R Plaza, New York 20, State
of New York, United States of America, do
hereby declare the invention for which we pray
a patent may be granted to us and the method
by which it is to be performed to be particu-
larly described in and by the following state-

10 ment: —

This invention relates to novel hydroxy

- diamines., More particularly, this invention

15 wherein

R, is the group R—C—, in which R is lower -

 relates to hydroxy diamines of the formula

roT
R;—N—X—N—‘R‘ cos I

H

CH.OH

- *alkyl (of 1 to 6 carbon atoms),
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R, and R, are the same or different and
are hydrogen atoms, lower alkyl (of 1 to 6
carbon atoms) or lower hydroxyalkyl groups

“'(of 1 to 6 carbon atoms), :
"~ R, is a lower alkyl (of 1 to 6 carbon atoms)

" or lower hydroxyalkyl (of 1 to 6 carbon atoms)

- group, : . )
X is a lower alkyl-substituted or unsubsti-

tuted alkylene group having 2 or 3 carbon .’

atoms separating the two nitrogen atoms and

at lcast one of these carbon atoms forms a

. methylene_ group- in the chain and the non-
toxic acid addition salts -thereof,

Suitable lower alkyl groups may be, for

- example, methyl, ethyl, n-propyl, isopropyl

and a-butyl. Suitable lower hydroxyalkyl

groups may be, for example S-hydroxyethyl, .

. [Price 4s.6d.]
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Date of Application and f%lgg Comp!ete‘ﬁpﬂ'clﬁcagprg €ebsh IPdly
A K also b
s dpplisation made In United States of Amdcios (Nee33359) on June 2, '9%0.
Application made in United States of Amgrida idp. TVP3M) alen, 20iriekdr
st &ompleth ghaification Bublished: Juve ITid964g chem cal reduc- .
=Ee2DAdr i d&@ Crown Eapyrighic! 96440 ' _
.aci d in’aqueous or organi c solvent nmedia. —————wherein Dis
A G{E8E4K2, 1F1B, 1F1C5, 1F1D1, 1H1A2, 1HIC1, 2A1, 2A3, 2A7,

“hydr oxy:-group is formed by £ éﬁfﬁmgﬁggﬁ%,ﬁﬁGﬁégﬁ?[
L _ : L

or their preparation s
z-methyl-8-hydroxyethyl, e-ethyl-8-hydroxy-

propyl-8-hydroxyethyl. The non-toxic acid-
addition salts of the novel hydroxy diamines
of the present invention with both organic and
inorganic acids are also included within the
scope of the invention. This invention also
relates to pharmaceutical compositions uscful
in the treatment of tuberculosis wherein the
active ingredients are the novel hydroxy
diamines of formula I or their non-toxic acid-
addition’ salts. :

4 961, 317 and then the conpound of formula |IVF
I's reduced to form . ~ [err]
whrein Xlerr] is a |ower alkyl substituted or un-  the corresponding _

“di functidnal al kyl ene deriva- substituted nethylene group, and nis.
zero - tgNe  -r - _ ' 25 . or one and

"R erg®™s: a hydrogen atom or [err] . |
'EIL-'ky-I.-‘i-gfoup. y k : The ¢ o Eam i [ |QQP{Jd Se0Qne in wherein Y.
istanitrile, .and Xerr] i's XAKIENILyS ECIFI?ATI‘EONWpound of - the
formula ; su | t ut edee=lnsubst iNe! wikidyy| ene radica

.ang et BEESR 0NN S a Nitro group, 961317

Wen Bis

288,02 B3,
4?1, 2B44G2,
3, 2B53J1, 2B , 16; 2R17, ?&]ﬁ, ‘
CALITIKOH, 3A14A3D, ﬁl@[ 84, ]3A14 y
err -

20 to for'fnt_he '
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It is known that tuberculosis is a con-

tagious disease which usually runs a pro-
tracted course, often lasting for years before
death or recovery. Relapses are common. It is
one of the most important causes of pro-
longed disability and chronic ill health. It

50

is caused by the tubercle bacillus Mycobac-

terium tuberculosis. Human tuberculosis is
usually caused either by the human strain or
the bovine (cattle) strain of the bacillus, The
bacillus is comparatively resistant. Tubercu-
losis is usually acquired either by the inhala-
tion of droplets of infected sputum, either fresh
or dried, or by the consumption of milk from
tuberculous cows, .
"Until the discovery of streptomycin, it was

. impossible to attack the tubercle bacillus

directly. Treatment was based on rest, nutri-
tion, fresh air, good meals and collapse
therapy; in other words on the recuperative
- powers of the body, The discovery of strepto-
mycin ushered in a new era in the treat-
ment of tuberculosis.  Streptomycin, how-
ever, has a pumber of significant shortcomings,
such as the fact that it is not always well
tolerated and must be.given by injection.
Furthermore, the bacillus may become resis-
tant to streptomycin so that it loses its thera-
peutic value. Paraaminosalicylic acid has also
been found to be a weak antitubercular agent.
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In carrying out this reaction the am ne of

produced in situ from 961, 317

gent Me or_bhoth A
ihe ani ne: groups may be formed in the
35

era ly-in-
; ,vent medl um
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reagent during t he reactlon by u5|ng com-:
+poeunds -such: as v owe s
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formula Il A may

or its ester |Is used as

suitable catal yst for condensation of the
al kyl ene oxide is a Lewis aci d
a’

sone -Lew Hoveer,dwheat &b/ ik &Q@tﬂﬁﬁptﬂ
t he case Oftemforces IRy aqtib® Cof Elret fan
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o prio cess HPGI '

I'éne copmpdily 7&‘ z?% s f’iﬁﬂf
ensed ‘Wit hetihﬂﬁetlim 1€ar@ utterlyiecﬁgdig
‘the -f ol | cheirapeutia mitiviy.

fol 1 ow ng Th: novel cmmhze

] j_ " blgéiﬁl%\ﬁs{g and low

- soluble in acetone, chlomfonn, and the like,

. petroleum ether, and the like.
chloride salts of the novel compounds of the
present invention are, in general, soluble in
water and hot alkanols, but relatively insoluble
in non-polar organic solvents such as benzene,

_‘ether, and the like.
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30
form of the free base or in the form of their
non-toxic acid-addition salts. The inorganic

... acids which may be employed to prepare these

..+ acid-addition salts may be, for example,

. 35
The organic acids which may-be employed to

example, benzoic, acetic, tartaric, citric, lactic,
.or para-aminosalicylic.

per kilogram of body weight per day. In the
45
: are employed that a total of from 0.6 to 30

administered orally in a 24-hour
preferred range for human adult patients is 1.25
to 10 grams of the novel hydroxy diamine of
formula I or its acid-addition salt in a 24-hour
~ period given'in dosage units of 0.5 to 2 grams.
* . For instance, 5 tablets containing 0.25 gram
. 55

be employed in each 24-hour period with

-~ beneficial results, -
. - A preferred dosage’ unit form is a tablet
- containing the novel hydroxy diamine of for-
mula I or its non-toxic acid-addition salt as
1 " the therapeutically active ingredient. For
] adults, such tablets should contain from 0.5

I or its acid-addition salt., Of course, a tablet

: 65 scored to be broken into dosage unlts such
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ranging from about 19 g} to about 500 mg.apEiaﬂlpres Oft g

- and but sparingly soluble in ether, benzene, -
The dihydro--

The novel hydroxy diamines of the present :
invention may be administered either in the -

hydrochlonc, hydrobromic, sulfuric, or nitric. -
prepare these acid-addition salts ‘may be, for -
A dosage unit of the novel hydroxy
diamines of formula I or their non-toxic acid-
addition salts of the present invention com- -
prises from about 10 mg. to about 500 mg.
treatment of tuberculosis, such dosage units
- 8. of the hydroxy diamine of formula I or its -

- acid-addition salt, for an adult patient, is -
iod. The '

each of 5 tablets containing 2 grams each may -

to 2 grams of the hydroxy diamine of formula .

be
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fillers, or solid diluents. There may also be
present various medically active materials such
as, for mstance, para-aminosalicylic acid or
isonicotinic acid hydrazide. When the dosage
unit form is a capsule it may contain, in addi-
tion to materials of the above type, a liquid

carrier such as a fatty oil. And regardless of = - 'j

the dosage unit form, there may be present

various flavours and excipients. Of course,any ~ = | |
05 . .}

materials used in preparing the dosage unit

form must be pharmaceutically pure and sub-

stantially non-toxic in the amount employed
In accordance with this mventlon, there is
provided a process for preparing the novel

hydroxy diamines of formula I i in wluch two.

moles of

R—AI—Halogen -
H.B
are 'co_nd;en'sedwith nne'mol_e Of :'.. |
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above and B is a hydroxy group or a substi-

‘tuted hydroxy group. As used herein the term
“ substituted hydroxy group * means a . group,
such as alkoxy or acyloxy, which is con-
: vemble into a hydroxy group by hydrolysis.
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Also this invention includes the process in to formthe
followng amne whi ch one nol e of [err]
—1-S—condersedw-h—eohre—rple—of— —&nel—the +ike and with a secondary. am ne

forms ’ [err] [err]. -

bot h of jCh corrpounds react further to 40 . - S
Qi ve,the gesi red final; product. Thé two dis- _ pI-'aceab'I'-e-.:_.'-'_'_‘i:
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’:l?l% 95 ' I B :-‘;'f:may be alkylated As in other mstances to be 45 :
sub- . v .} . ¢ T B .'dnscussed, t.he reagent’ s .

yed.. - o} o wnth the alkylenediamine T T o e
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100 _ of : R, .. AR CH,B
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I's desired, the two displaceabl e groups may be

reacted in stepvm se fashion with one nole each [err]
1es. The two i-ntermediates— i n-the form-.of -their r—
60 . in the presence of acid or base. O her
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ot' ‘its ketal with one mole of .
R,—NH—X—NH—R,

" using hydrogen under pressure and metal cata-

. lysts without a solvent or using chemical reduc-

. ing agents such as metal hydrides or formic 40

-acid in_aqueous or organic solvent media.
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two noles of [err]
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unsymretrical diamde internediate
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i _ : fthehydroxytoadnsplaceablegrouporone' N
i uses a metal hydrogenanon—dehydrogenanon: .
4 * catalyst such as copper chromite at elevated . T o
temperature and moderate pressure. “In this- - .- M. o wu_ . HH L
20 form - of ;ge pr%cess, the twoddlsplcalceable - g_-(l:—plc-'-x'-t:-tl:—&___.l_‘--c",‘f‘K-N"i'__"R (mv)
- groups: need not be the same and good reac<: - & ciy’ - o TR
; tion . occurs wnh an unsymmetncal reagent_._ B ._“"CFd’c"’ _“_ﬁc‘om s eu, : -
o -_"suchas . .. R _ . ' .
,_ s CI—CH,CH,-—OSO,C,H.—CH,—‘S “". The mtermedmte bis quatema ‘is reduced 50
L and the reduction product is acid hydrolyzed
N 25  Also, the two chsplaceable groups ‘may be-' before purification and crystallization as- the’
ck ' o "umted ina reamve nng m a reagent such as ;' - acid. galt, which  is preferably ‘the dihydro- .
: o . . W .- chloride salt.. ~When .4n unsymmetrxcal pro-__
I ?‘z PO -':-duct such as _ e 55
f-‘"z‘ﬂllq_ or R—c- \Cll ) . ‘
.o/ " Rl L H Ry
R o T R—(‘J—P‘I—X—N——R
- '__ wh:ch react w:th ‘two and one mole respec-- . é:!—[
' ' . H 1s deslred, the two dJsplaceable groups maybe
R (L,- .+, reacted in stepwise fashion with one mole each -
- 30 R— N—H .' TeL o two, différent’ amines, The two mtermedlates
T ST in the form of thelr hydrochlorlde salts 60 .
f‘_‘m the presence of acid or base, Other ethylene'. THS "3 T
- imines and alkyl-substlmted ethylene oxides . e—Gf*_N-.—-X-'—_halogen
.. may be used in the same way. ' The two dis- 13!-! H . -
 placeable groups may.be united-‘also in-a ‘CH.B . CI"" ST
.+ 38 multiple bond sych as in. ;.ce?vlene HGu=CH . e
Whlch wrth a pnmary amine forms Cid . and _ R S
tN—X-—halogen . -
cmer




which will react with the amne to formthe 20 amde in the
course of reaching the el evated tenperature and pressure suited
for.reductiQn.. ........ - of the amgde. ln.addition. 1o. tbﬁ nethod. des-..

tf | tss | SOmer., one can- very convenrently |ntro- L . €r'i-bed “above for

ctHe o '.“Jf|MeHmmaH3 REETTT

basi o n|trogen by ap-alkyl ati:ng | agent such as. Tr45.’, L e
~Rilerr] - hal ogen_or an. al kanoyl - acyl ating®agdbht ..~ . o7
ch as  [erfdmmed in this ‘way 220 /Bl dndl Grel dhdC one can -usegg R,
AR {he Iattenummsm&nce bot h"am de. groups are ! e
sybSequent |y reduced togeﬁher Sui t abl e arii de"- 50 R N—H = ...1ID.

‘i nt er medat.es. may.bé- pr efiarN?dey reactlon of ] (l:HB . an al kyI
jhallde wi th amaetal I dlantde L “=' * The process of -
tki s invention-inel udes the, " s 5 "~ .are condensed with one mole of .© 10

_sequece in whi chitio .10
1961 347 g.sw“ }"i*wheﬁg sgﬁ?*?r] and R[err] are |d .trcalo In thrs

elievat ed terrperature i'f. ssary to. get . - n Jmpiero or
one The praocess al 50 - adequate uptake of hydro jen. eni cal reduc- .

Ao o RS € BTy R R

t.etrahydrof uran of :.sodi um. .borohydride in-.

aqueoﬁs nedrunt;_lf desrred a nono- or draideh¥9e reagentican be generated

in the el . react
off an_ acrch;hlorrde The Y E $ 1), é L;Jigﬁr] '
same condi tj ons-can be enployed|to I.nt oduce . éﬁ A

.niitrogen substituents . into dranCHdt such as- - 2B 5 |s condensed under
-reduclng condltlons mnth 7;' .~j -one; -nole. of . -~ BRSNS [err]
‘The amine . L .

gener at ed |rr?§e react?on S&FUtIO %%Philng, for - toform:. -
.eﬂanpie S [err] ... 10 In this’ sequence hiis ane or

rﬂby reduction
L Ive

I
N—-CEL—(X‘),,—~CH,—N—-C—R S L LavD

JUL N R
]

I ~__.in which R, and R, are identical, X! is an: " ate condens_ed;'with _one' mole of a_suitable .salt_- o
' " unsubstituted or a lower : alkyl substltuted-; of_ e R -
20 methylene group and n is zero.or 1. - _' AR
e R Altemauvely, the process is - one in Whlch:'.

twomolesof Co e
PR HN-— xx).,' NH LR

R—t.L.—Halogm
* bu:

" and the fesulting cempound IVC reduced to form -

..IVD

;pﬁeparing'the nonoanrdek._:'- - duce specrflcally a th|rd substltuent onto ;gﬁﬁ

two. In both _g“h the abbv%zsequences Rﬁeﬂf] and R[err] mhen present_;




4
i

are the sane or different and are hydrogen atons or |ower alkyl groups
and X/ err] is an un- substituted or a |ower alkyl substituted
; ) In the process, the.com pound of formula IID may be
-pfepared in situ by the reduction of the correspondrng L oximno *.
e npound " *instead of -the-am ne reagent:  The ani rie’ r eagent

o aygal so be an am.de such as . [err]:

20

or . by the reductron;ijthegff

'[corres ondi nitro- . ‘conpo _— : o o DRI
S f thepr eagE g is a n‘l al dehyde QJI[‘TE g@jﬁ_é‘llygxa I : — fhe -
T eact Il on pr enwmb ﬂﬁs&lﬁﬁiﬁted birlowey Hkyl- xsﬁldensed with one mole qur by t he I
r qrctron ofmtﬂ@m@ n“ hxgroxylinrqg conpound R
‘a§ nterhedr o Jerr].
'pﬁocess can- 8150 convenrent y be carrred cnﬂzJJL{xqr- —JL—R. lHK. .
usiing antnoaldehydes and{antnoketones such _ ’
60 ; mi{ he above{) swf“’r‘i%;‘mrm%or _B%hw quaotfl;anr,z SRS T
densat i-on of an:am ne u .2-ant o landR is a hydrogetVa {(,h@a ,;earm)nyl Lok
/co ound. or si'ts’ acetal L ketakﬁ%umhmfamn glyoxal-,. -

*B '

acetoacetaldehyde _
'condensatron and- an nengam
[ery] noderate pressur vt

pal i adi um- on charcoal usrng a St
wiith an appropriate’ani ne.- Acet al.

THel process:
ofi t'he formui
{err] S and the product of for
aéid or base to form

[err] The process’ of- this in
_carrred out through varrous et

I S r ated

i:gtn

:f. wnth one mole of

H

~ example,

o-‘i-r O Dt

35

30 drnethylacetal
rred qqt Rs

d ketahs
then treated wth of such substances nay -al so -be. enployed

ﬁ.td b 'ramr.rtva%ta@ vy qtauete %o [

a IVNItreqi

h#vﬂﬁafamm

%I’IEI m ne

15 wherem R and R are .as prevnously deﬁned.
.and X! i$ an unsubstituted or. a lower alkyl -
- substituted methylene group and n is zero or 1.°
' An alternative situation in which part of the -
, reactant i8 preformed .has - been illustrated -
. -above in the preparanon ‘of .compound - IVG. -,
' In the above reactions the amide may be -
* formed usually without external heating, For:
::f:ample, the reactlon may mvolve two moles.;_ -.

R Under the same reactlon condmons, one can
' condense - G L

in the presence or absence of an inert solvent.:; .
. .using an inorganic -or ‘organic base as acid
- acceptor. In the case of some orgamc bases, 4" -
discrete reactive intermediate is formed dur--_f

ing the reaction or may be preformed for :

lnstead of halogen, anhydndes w1th Other' .".-_. T
inorganic acids ortheir partial esters and with' .~

organic acids may:be employed as well & S
teagents thh two dnferent groups such ”":.-”

The: reductrveJ
Ing- hydrogen under

alyst such
ﬁ LY ‘o) 217

and the han derrvatve is ,
_ ‘base:to form
: ',case En mhrch a conpound

‘ed mnth
smrtable reagent to forn1.
~N~—R, ..IVK

15,

W th

HOOC—CO—Cl, T the case of carborylic oo

acid’ groups,.a dehydrating agent is employed-
or one may use only heating to an elevated
temperature, The reagent diacid chloride can’ “a
‘be reacted stepwise with one mole each of two -
‘different amines added carefully-to the ‘acid

chloride under the same.conditions. to: give an’ 45

Lﬁ;;}tﬁtrar}.e&;l“"
j?ia!nLBn?;?;Fl

R—J)—N—CHg //

- 50

-"-_and sumlar acyl denvauves wnth amines- to' -

" give ‘monoamide mtetmedlates A dlamme ' .
o mcha - L

R_(L_{_N_CHzCH,.— -H 55
CCHB L o LT
B

- .as..

unsymmetrlcal diamide mtermediate R L

B | "-5E; f N

cr—-Lcm—N—R | .l

10 B .’__.:'




I ntermedi ates. For exanpl e, I's converted to the chloro conpound

wth to form thionyl chloride or simlar reagents, and treated 20
withy base to form- : . —lerr]
whi:Ch 1's- ‘then converted to~ _ © The latter may. also be fd\‘—TrTTTﬁﬁ~——«-“mﬁf
[ers ﬂyﬁ o L S follomed by chem'cal or catalytlc reducti on -
(asd . o . B : dlscussed nore. fuIIy above) to g
t hegal Kyl ene- ﬁ , au&i : %1317 diamne:” -1t is clriar S
of “Hourse, that Cted) @yith an acyl chloride to ——groyps can
give Tl -
be 'dséei n pl adesd b%a&i & rs;;:finwhmeacyl grmpeagw:l ac?ﬁ%e f“ﬂsé'f““&? mey| beAd:vm&,d ot IS i
ObV__r ous -t hat 5 The reduction stage. of ﬂleyaf;:i;cnon to R,.. - one’ can-tarry out this
progess with ar“ gﬁﬂus form of thels fm i t h aCI d orszese of . ﬁ'he bi .
Q ical inter %m awkrpmwmeaig&|enel fornﬂ R ‘.
erdl : méda] @L;iyefe I theg P{e@nqeeefch .an aC| z'ch-i-R. ~Angg her . °
p ki biel Tty s chefnicels etiading ﬁ%pf:ng 2 G I - oxall yI CLHLGHI de’ e
f off owi ng. ségu H‘E’é’;‘;i tliydride:-F'-'l'l;e reduction is apgl - L i
961 317 | & gife, ingrmediages dﬁsurs.e b,h QK V\her ein R err] is an
al Kyl , »ar yI or lyéd" @dﬁ{gﬁ,ﬁwwﬁﬂ yhte-nee:gézoﬁ@,iagmlf"ﬁg dF‘Bﬁ OIdcram nes of . © -
The reacti 0515 cfamebdmﬂncmmn:ﬁ or s gmcgﬁxs maytﬂelwwtﬁg: An the Hfe can. |
usd the cor esgié) ‘@?Permn:omo u@u;ﬁﬁtﬁ uses " wighoirirfsolfienC gne B
C_I_:—Jer rqOH is fors??é%l 'EQSFIHISI}CI!ME or chqmdﬁ lIs Eiﬂﬁéﬁt Prspareodn 4nlide mGET em S ';.
[edr] spondlng CII}l 099 CIII{err] conpoun s, wherein Rlerr] is an _f;g
al‘kyl, aryl or aralﬁi rpug.  or. its acetal mnth a dlan1ng such as- e
V%@re 5t is desired s Qo GH{ | e 10 as _gi:ﬂter |ate_to the : 3*3
depired final wmiic:lﬁ)dilﬂeact with the amine . 10 form ﬂ, -—CH gR . L
d . N amide in ‘the course of reaching ° e e :
¥ « 20 ‘tmperature and pressure. suj t::l foﬂ:e r:dlzv;ted__;_- s : i
til Zf.éfé mﬂe }n addition to the method - d‘e‘é‘.'- ‘or mxsom "e"r" S e
. lntermedlat:e al prepanng the monoamxde duce smiﬁc;ﬁ’;eamt?ﬁmummmy intro- -
T e R, Cg 'R A ;_» Ro—halogen. or an alkanoylng a%:tz:t such as 45
&8 . ,. o ‘ . “H ] , - such as. o ‘ acy ng agent
A e;eglc RprqN;4x{di_N;4§ _f_ - T_.;_- : _ - P
: L e e T %s;g-:*- : RN 1 CE
S m—ta I
{ R e SRS In the- latver instan o o
e o R,, Loain §ub_s_ljequently Mum?%gtwéﬁtfgf“ps are - S
: H“‘°8“‘-'CH=—-C/—N-—R U 'ﬁ%?ﬁ%m“é’ be prepared by-'reagt:f:;"dff %
(P”Pm" ftom ...+ o i The process of mfsmﬁ?inféﬁofx&ﬁi?'% .
' x : 0 ._ sequence in whxch two moles of C ¢ .
Halogen CHaC-—-Halogen i |
.. by careful addmm: thereto of one mole of --_;iID_' 5
P SR _..._-'__H-N--R o -".:"‘_.
i PR - plus an “’d a°"‘=Pt01‘) wluch is heated thh' :
- : S . - : !
4




one can convert the chlorine or other such group to hydroxy by heating
I n a polar solvent with a base such as hydroxide ion, acetate ion
ﬂ}%}f&th.eaede#a&—lhe#etteer—ewe%u#d&% fequire a hydro | ysi s which

1

~Aater fgrmed bei ng rerroved " and uhder- - the al koxy-
{:4dCyg oxy-substi tuted- al kyI ene- anhydrous condr tions, i n. an i nert at rrospherel
diram nes be formed |n var i.ous’ cg' - nsa- (e g. under ni trogen),

: ‘§ubsequent % ddi-ti-gn. of tion readt

““gn _ or ganong@kreh| RE: aﬁo?ageﬂé ideiteidal. msthrsute;elvatemenz;eramaﬂ Jifai| negegsary g,ﬂ r 8Pty

He pect i velssquenos mcib lzsro g gnie—_ The pfop ‘f’Tﬂ] madepua Fﬁ% ‘g’?@%é E*’ fhde US' ng R
gut é"need fdﬁ'c“tdsso‘lh%tﬁqb’t'fceo'f‘ ‘f‘t‘F@ Th {0 n%td u,@i;gm‘) s such & it hygeideinof o
~Qrganonetal lic . reagent H o, <AL 80, &&Bﬂydﬁdfﬁtﬁle&ﬁ @ﬂmmhbssohydndenhn on. :

"".;_ncl udes : each pri mary or| secondary gro&g peoiisn medim. #isdsr 91' .@ ‘whicht
hi

tthe fol | owi ng conpou ne r»eaH gelgggg'%; ﬁé‘ﬁiﬁfm“?r §a

i

¥

/.'-i-;nvent i onincludes the ? . same conditions canbeemployedtomtroduce . » _
‘s‘equence whi ch one nol e .0 - th mu-ogen subsnu{em m}o dlggines(yuchtqqe acet aI Yoo
. ther eof s isemdensslaibdesi mducmg oondm ns_wi nis g o
- clondensed- vﬁnEPPOIC"f to farm. . 2 -.."'[err] QH’CH—NH—CH?CH*_NHCHC’H o
‘iin the presence. .af . hydrocyﬁm ‘C* acrd to form 6ﬁ - and t oar oduct
‘rgacted with an ‘or gano - . err 30 rretal i nt to

d and

:‘

Tell
H

'or m . R X‘)n-N-R': '?‘Se sut ting -
| ¢ - . geneme mf)h“ea Phen cg’hve ’ted to'a
,fdroxynet h'3‘7I %’h‘e S Whl ch s ._.hen hydemr‘yzed to form . -..eoigroup. L
ne above- reactp[olll2 @gn, of Rpour se b_e_.__ 60 --_CzH,CH-Noz. gcarr| ed out sto"
br m t he "di ani-ne. | THus, 1 s deh de,- -such as
rlopi onal deh: x')"""N—R IVK AT, [_"'é.l,‘ S S Oﬁ y _ react ed
{th-an al kyl enggligam ne : such as . 7 C,,HC NOH, oo
ft hyI ene diamne in the. presence of hydro- E 651
iani ¢ ad dln thisfsequence, n is one or two. Inboth "~ ¢ o C ’OH RS oo
51, 317 - the abgve. sequences, R, andR when present,’ 3 PR Dl am nés: such aS g 3
i 4
11

P are .th same o dlﬁ'erent £ are hydrog

e latter g, lo® BrobR i€ Xd 1s6hi:‘rudescr|.bed' Gy

{3l WA ousI substntuted or a lower a le|s|pb}st1tuted t'a"s'c':@ 0 o ch-yout hl S ot ?R/ent | on .

it ovi te com- . . -
“Ipgoovi des ! BRge - L T ot preparing a: -
icpmound of Wﬁgﬁ dﬁﬁ%ﬁ: R[err] and/ or R[err “are inserted i
byl'treatin ,_ ,mstead of the amin g H’é‘ﬂf ormula:

I ehr] Jodkmka® pound " . reagent may also be an 5 1!§e such as ‘ 2

R-C NOH 3 .-,'.-IIE: )
.zB":-"- . '

} _ _COCH,._

.-
e o Sade e e R A eV

20 orby the reductlon of the correspondmg nitro | . - o
compound , TR - CHsOH

L If the reagent isa dlaldehyde such as glyoxal, .
R—(L,—NO, : . IIF_. " the reacuon presumably proceeds through _ -.55

.CH=B S COCH, .COCH,

. the reduction- of the correspondmg C,H CH-—\N—-CH—CH-—I!I-—CHQH
: hydmymm : ompand, (.L,Hon hH hﬂ cuzon
i : .' I({ l|{2- o G as intermediate. This. embodtment of the_ _
B R‘?‘N'""H e f-'_Eﬁ:;“i&’ﬁoﬁ’eﬁyﬁii“ﬁ“ﬁf&?ﬁﬁ:ﬁ
CH,B CLE T T . 60 '

Examiple of the above is. the reductwe con-_----' =Ry f_, ceT
densauorl: of -an amine such as 2-aminobutanol - .*"" .. - >NCH;CHO. . .
with a dicarbonyl compound ot its acetal or:- - . . 0 R o
' ketal. suc:hmlasTﬁ;lyoxa‘ll acetoacet;ldehyde':‘;m-lf-- LR T R
30 dimethylace e reductive - condensationi *-and v e o ey
' can bz carried out using. hydrogen under ' - .RCI_{-.'-_-NI-_I_CH;.CO__CH__,. e
moderate pressure with a metal -catalyst such - .. éﬂ T TR
as pa]ladmm on charooal using a shghtly L - CHOH oy

s¢ould be carried:- . . out on the: reactlon m xture.. In’ ot her i nst ances the




5 can be used to give anal ogous products. The cyano group may be
converted to the CH err] CH group desired through the al dehyde or
ester [err] anal ogs, . .which . are readily forned :
LJtdherefrom [err] . by conventronal processes.. 10w
e forgatron of the alkyl - anrne Irnkage . can be effected by -
geagtion of_a nitrile :with: - an aIcohoI For exanple a substituted

n'o . ~al kanoyl nitril 996153471 as- . .’ ‘With a tertidry al cohol
an ol efi n-e-e-ﬁt—a-i-n-r-ﬁ 25

acid ca %g? ropnate amine Acetals and ketals “and the halo—:grlvanve[ isqhe\h &%—&Q%at om using

:.' d. ~ base-to. fotm - S and then
L dUé' ng t 88 OF 't p' Qon mfu es the
‘ p X[errclaeluﬁwld the dormelad ower al kyl -+ = can be reggted .

th t-butanol.in conc. uI ur| c.. substrtut ed. rréf‘gyl"éée group andqg S 0
30 -+ dcid to for )

T e fol l ewi ng exaltp-l-mis—cl-l te tlﬂ'b pme:he product of formula IVM treated with

spar ati on -ang foriul akj on of the novel t’ﬁ’ér??ba““’f“m [err] _
/‘p} utic ‘conpounds of e present i nvention, . _ HH ' ‘and the
£ rrpounds %Pu&ieﬁ%&%ﬁbﬁr&gdﬁm% R [ [errl]VN

Jimari zed. i.n Tabl es: I bel ow.: o140 o —§17 Yo Jerr]

'.'.E MPLE 1. = = a . second .crop . -of ]%i-x()ﬁ- rreltrng .at

;f_;gN)( [N err] ([err] - met. hyﬁ'1 [err] hydroxyet hyI [err]- :

2471 5174, 5[err]CR_dih.|_em.sNume [err] :r actherggreress 68 this - invention magnhho thyI] -
cperr] - methyl [ert] - am noet hanol Cad'ieﬁ %};FH“EPHV ethyleneimine. f5

dixt ure of- 377 g. (5‘%“ ol e) of 2 i““’me gtes. 8157?%9- Lpropanol and  12. 4
| (0= 125 .nole) of

: et hyI ene o chJ or| de was
fluxed for- one. hour %WFW%FH?-C}{W % - [err] :

S ygdr oxyet hyl Y- oo t he ‘cool ed-m xt ur m/a,s added a sol ut i on
sfhgrr]e - am noet hyl ] [err? ‘i sapropyl - [err]: of 30 g.

.55 ol e), of sQdi hanol . -. - '
;‘g?f% g&ﬁ&ﬂ%ﬁgﬁwm@%m pl tat ed- A sol ut r on of 40

(0r 2220mhﬂ) ezrr;,ar-u-c-c-u(?!-c,lls L s
SO 1 I ",

| cz"ar'-,"-wc"rrﬁ" ot
S o - ok

whlch is then converted to

U .The latter may also be formed from s GH —CH—NHC——C—NHCHCZH

| (‘:Hzon ) J) oﬂ,on

e T T ' followed by chemical or catalytic reduction (as e
[ A TR n _ discussed more fully above) .to ‘the alkylene- LB
| iand - ' '. ' - . . diamine. It is clear, of course, that other - 40 BRI
L T ' N - groups can be used in p}ace of chk;)rme in thhi o ¢t
ik Co CH -+ .reactions just cited. . Also, it is obvious that . ;
25_ S Cl CH _,onecancarryoutth:s proc’essthhanunsym-': B
T ) Treatment with ‘acid or base of the b:s metncal mtermedmte such-.as. - R
. : ethylenelmme then forms ' G - I L : ¢
C,H CH—NH CH,CH,NHCHC,H,. %z;n- -n-m@a)z -?.r-?-.:.'ﬁ,

A CHOH L = '.,_OH__ | -
el g alt - lllusttated by the B
iR . An altepnative is to react an aCld chlonde such . Another poss1b1hty is" b
Lok e 30 as ;:a?;lllchlonde ' S followmg sequence Sl ;

* . ,"H+0!-dlzc-ct.-n-m-n-mz-c.|‘_.m -

Loy Gl 17" v

‘ i ""?""_‘*faa-ar'“’-f"*.

"é «




10 sodiumchloride was renoved by filtration. dl-valinate hydrochloride

in 100 mM. of pyri- Distillation gave 11 g. (49% of theory) of
—-a--di-ne-was_treated dropwisethostirr-Rg-a —Vi-SEous——
IS (R A 150 170[err] C./0.2 cooling with a soI ution of 13.97-g. (0.11'

Dl e) . mm’ This product crystalli zed. |n the receiver of oxalyl -
h_I@rrde in 100 m . of anhydrous 75 . .~ “and-was recrystallized .

qrom et hano! 6.8 nl./g. ). ether over9 pFT od of 45 minutes. Sufficient = .o -
M5 to yiel¥-2.6 g. of neso base hydrochtortc aci do
Mas, added t0 By igr (thEform the desired hydtmp-. w&?euttns s@p 1(3; ryl or aralkyl group.

pH to 5 and inéthylens glougp mthe\hmrom)dlm 1 S cm%m sc‘é;]‘ as . ieved by core a’cﬁ [ onaI

ry'gt al | i zatfhértﬂ"F'r‘twm ‘:l":f é: " The; et hereal extract : ; L
. 5” ot Iart qweoduct pr edoﬁilmwo concentration, -

:-.-j'gve a gum IQORER | dri COOR, *com err] base di d
t reagr I ym@hqrmﬁ:%@ amalkY‘oI"Y’eﬁ fob‘ﬁ’ aatrITE&"i’gU%‘hI‘ ‘H'%neggﬁ' - . .

ystallize. ARsre it 15 fesirpd (o) 2801 i c HO to the" walt m—mm,oolrng to 0 C., .
e product;, 2@,H CH—NH CH,CH,NHHCEBCH, f ol I owed by fractigpal cryst allization .
Figy, was a vx/mte lcrystal line s Irgl,r mp.: = fﬁgmrrethanol geve
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[err} - hydroxyét hyhguea berrl- 110 of 10 N sodium hydrox1de gave eslsaxrse\u-t wa . bt



descri bed above was refluxed with 10 nl 40

]

acid for 20 (0.19 nole) 48% hydrobromic
— ')} ’)[pr rl ot hul onadiim nnldi 1 hrs. to gl ve dl

l""‘?"“' e et e\ “_‘_'J " b o T oAt == - .
_l._.lpu_t_anol (di hydrochl oride, mp. 176.5- | 0 = érr]
Rl e . EXAVPLE 16. D a5
i - ethyl - [err] - ydroxyethyl) - [err]-

_ _ - <. . amnoethyl] .- {err] -
et ?\O: giﬁiﬁf‘;of 1009 (0.49 nole) ®i3lkerr]- - S
hlb%/ of g‘r:é') ;H:';S '[ﬁ u(l%sa[;r'Jir Y [n?'n(%:hﬁﬁ-! 9% ﬁ‘f‘.oiﬁﬁeﬁaOH. The insoluble oil wah- 250 CGo .
Levrri C éﬁ;ﬁy < gt gﬁ oM LT [ @ftfadted into benzene followed (bpCieve -8hd S
% SR ng tq g e’ of 15(83g. (0. o9 pof B-iso- sucfessive ractions of the aqueoug gyet With oy LT F
_‘thlori de gégylaninoptyldhiveide fhydOchieri apd; , benzene.. “The combined ‘ex rieg ONYL T
“$0l uti dh A6 =z 404 umalg) of oF-aminobutano .twas' over anhydrous Na,CO,. m shelsoftl ange 1oL
Ahe sol ut heged at refiux for 4 hours. The cooled , tion was co SHirated Q1A thd Radbe Ardilkkd af ter which ¢

ethyl .- [ert]--aninoethanol .- .

o : iodous oil was treated with 100 MELSf GON C @deF adeddtedU prisnre Q®P FGNRTED (X '
/o he resul ha0H SdMthdVegardid B egtratied finth e Rzt ino~'1-bEtanol; b‘.p.p7{0'-_8%?"e -e¥%ur e. .
£:rgohcent r abenagpe. YSeverabaddit 2t %negqxgﬁpimm. Furthér - distillation 4t 0,03 n-.....
com ) wald -aiGGéQLlO ap %J?l?lm: )éra s dried © afforded 7. g. of the desired proeb€d-patdat er (39
=“thionyl c idrous Na,CO,, co Jand the - yellow liquid b.p. 82clégro@pose t he eXCess - e
- - rgl's'l E illed. The first fraction collsfedr eupon addi ti onal product  preci pi t atted: " o
sol Ut i ORgffted. bf 2-aghioduthnalyob.p) 8¢-e85F] - chl oro- - T St di aet

“dissol ved & f1snmpr Fpaheo|distila .-ylalé%ypc i %@m 7 The meshswas - |
1~ | 45t i 8 4. Heht, - oty A1 % rl’,[q tiJm'nOf. -ﬁ-mﬂ&%ﬁthms added 50
“dnd Z?—i_r"r :?ﬁgi%ﬁig%@- % 4.2 3 (3@ - of G @hydttympibyis epvpy-h cool img i 14

‘oo

a1

:I%f Sndés N - [N* = (sec-bu 1= - - aming] duprppionamid : . ;e
cifferr] - propyl amidosRyiIor -8/ L eiBylg- gg Suing| o) 1782 '(ﬁg%}ngé %rl\fstx?t)l-l-{auzt%%ll on from * -
I-cohol afefhauodl grab pmne@umgxgaf@j gtyoi@\ 0- - g:% rfﬁ:d ga %’ iaen andéalaced 80 . Lo
-~ yiel | ow 29| o plagg of S-isopropyl aminoet o'l.._(;. % etk des'ke ped 2fpPfing The _pal e K
. miefl uxed fiof o &gt ‘ﬁﬁs“é&?ﬁ;l‘é‘ﬁé}fﬁﬁhyﬁ 658 t&noeluﬁ:ixs&@as@et’zoa?dzalnm:]gngl Cﬁsﬁtillmr. v P
tir eat ment Q&hiﬁob(hﬂ@'ﬁndme (N85 (fert. - amyD)- .'-'prc‘)ipiony;il chloride irlxl (ﬂo lrln? lt)_eraz%ne %rvg;d- b y -, .
_iprecipltat ifiethyldh : jnopth P! - ‘dropwise. with cooling 2 titring 85 - . ot
! 1.5."; nd t-'lr‘l)ezg Oﬁqgme hﬂ;ﬂssgr-éeé éﬁ-ﬂ%ﬂﬁﬁ% '?ﬁle@jgpbnpwhite ftimes weregeyélllvgdé. %lg . T
“rproved by;;gggg.& ;Safat-i.on; > SapfarlotundlL b was heaed for o Boun 1T s v
., am no. am-de,”.was. di ssol ved i-n 50 m dl Ffaplting viscous yellow oil was treated ' —
- ahd reduced at. .245[1&&&5 PLE 5. 35() - :alv_%%a mejmnol'c solution of KOH (0.4 mole). [ § I'] L
“3terr], Q@UNS' ethyl g N <N, < :ﬁ' 2 N gi_;" The whit pro&u@tr( (l) which precipitated - NI
Rt b i St REEE
df - 1- but anolTo( B30 (sssusle) o 987 fogpic scid 3 REM g at reduoed pressure to cemove e
3 dl di hysescadiedotOi0gg: (O oley of N [N e" lekckss 2-aminobutanol, bip. .80—85° 95 Loyl
Sif 35 E,u ; i;hﬂ eaégrﬁ:yt;:(dfg“yagiﬁlge&am; in por.l ; df!!i]iling ﬂ;skTv?:s ﬁ:ﬁ%ﬁgﬁggi‘[tﬁg (E E<ANPJ_E‘ L
ethyl - > Pl BOSRHN (90 BL@IDs mole) of (o - ethyl - 8 - hydroxyothyl iyl LETTl-l
cethyl - [e_'lgs ’37-% &ainalkléw%llawol( adgedn;gd)tﬁe .(;--eam%,noe"tﬁyl] !dfio g ;anp%r-ﬁﬂn o Ler r] St
R R " mixture was heated on the steam bath with Cethamol. - . Tert] 100 C

_considerable effervescence, due to, evolution of
carbon dioxide during the first hour. Reflux-
i -ing was continued for an additional seven
S hours. The ‘solution was cooled and treated .-
s+% - with 15 ml of cona HCI, and the excess™
S formaldehyde and formic acid was removed
SIS 45 - by evaporation on the steam bath. The result-
Doty ing gum was treated with 25% NaOH and
oot : the organic layer extracted into benzepe. The
o combined extracts were dried over anhydrous
S " Na,CO," and concentrated leaving an oily
h o * vesidie which on distillation under high
vacuum yielded the product as a colorless oil,

7.4 g. (67%), bp. 132—134° C/0.01 mm.

40 (b) N - {N - (u - ethyl - 8 - hydroxyethyl)-

8 - methyl - 8 - aminoethyl] - 8 - ethyl- ' '_4 '

(B-aminoethanol. = _ o
15.2 g. (0.4 mole) of lithium aluminium
hydride was added to 700 ml. of dry tetra- 105 L
“hydrofuran in a 3-necked flask equipped with - - . Lo
a condenser, a mechanical stirrer and a drop- £
ping funnel, and the suspension was refluxed -
with stirring for 1 hour. - A solution of ca. 46
g (0.2 mole) of N - [1'~ (hydroxymethyl)- 110 , _
propyl] =« - 1 - (hydroxymethyDpropyl- - e
amino] - propionamide in 250 ‘ml. of dry A
tetrahydrofuran was added - slowly to the voa
Jithium aluminiim hydride suspension. After

. ' EXAMPLE 6. addition” was, completed the mixture was 115

55

: ,Bfisopropylaminoeﬂlyl' chioride hydrochloride
60

N - ethyl - N - [N* - (isopropyl) - {8 - amino-
ethyl] - 8 - ethyl -8 - aminoethanol.
A mixture of 25 g. (0.21 mole) of 2-ethyl-

amino-1-butanot and 11.1 g. (0.07 mole) of

was heated to.180° C. After 20 minutes of
heating a vigorous reaction -ensued and the -
. solution turned a.deep red. The mixture was

refluxed-for. an additional 18 hours after which. ~
the cooled viscous liquid was treated withca. ~mm. .

_refluxed for an additional 16 hours. ~ The
‘excess lithium aluminium hydride was decom- .-
~posed by successive additions

of 15 ml. of

water, 11 mlL 209, NaOH, and 50 ml. of

-

- water. The white precipitate was removed by 120
filtration and the filtrate concentrated by dis-- .

tillation at atmospheric: pressure,” The residue -
was distilled under reduced pressure giving. -

30 g. of product, bp: 149° C/001—002



err] A mxture of 33 m (3.0 g, 0.05 nole) of

2 g (0.10.mole) of _dibenzenesulfonic acid salt dissolved in 15

[err
To 4.4 g (0.02 nole) of ethyl enedi am ne et hyl ene di am ne and
1

, 2-butyl ene oxide with a trace of an acidic of pyridine was added 2.9
= (0. 04 nol e) af . ' I on exchange resin was refluxed for four
~#l, §-butyl ene oxide. The mi xture was refluxed 45 hours with
#4sonkt white solid form ng in the for g t;sqyt 4 hours. The pyridi nel.,vvas t hen
“df lask. On~eeebn % W ed
-.'.-'-3;-';_ pressure and f th('-,imflPLE 8. sbnthsdhm 410- bﬂtanolcwferetﬂntlll met hanol .
4sql}d resi dTé[}B e‘df} h{ 'Eiﬁet 1)t‘h”l‘alg’ ‘3° residue, 12 g., distilledyat SPrd3Q% 85 was
»j d b mm - ammoe ango. glﬁl h
wdrenoved by m.exe)aa bro O'0n \Wdistlitdtibh, IROprodBtChwds Rb@HIRL 00T aphy
""arret hanol 5rewmw&:ddbyi:hd4mlél(aisnﬁﬂe) osz; tdﬁezs-t-he° C&'0.0‘Brnmc products [dl and
;rresb 2, 2[ er3pijno-15gtanol and on slight heating| jad resi due was added 35 m of

hl or of or m vF w%) Dens “’h“el X Rita I ;EU and
fi fortal 5 WA - (« —-cthyl- 70
{15 m (24 gﬂmgﬁ ﬁg L haor ] sée hyamyet%mo nincesl] 5.

IO

AT

, .
e

i
Ak

(et hy| enedifortinrudditionaldd hous; then cooled to give alolll gor ous reaction.
;The excess 2 b alﬁol q“@oul'laleb r Bised An altematlve methosisfp whd prehl ori de
.Jand_t he ch%F% C‘;‘b;‘: jﬁﬁ % ﬁé"w E%g E ajsed
by nifiogth 1]=
w{r embved by ale conithopd e 2liRS Pk, Sminbe verting

it to a M ektks wefnﬁdned over anhydrous Na-,q)l; esaﬁwdﬁdcamd obthig Ntha tN,RQ O0¢-tetrdhe resi due
10f hal i des T tekirachivas Iloelttmeérmdj@ec wll-i zdcety] derivative. BY red“Ctlon of thigiptes- whi t e

: t

jsol I d f romt% exces‘gfaz-atrm‘:)cblalp{l 8*03 Ig e @ngatlao ;h%n Nq-dgghfy‘}/eﬂoand
jopeni ng C. By further distillatidf Sf{l €. deri bgmé &Eyh unétlons O gl Ve .
it he, ‘desi e disand lBlidiling at 139L-hgd°emﬂxb8|m NoBeing removed during thRactiédhi S cr ude pr oduct,

was' added 7wa® T@) 017*'e admow Iml Somers. nmol e) of 10N -

tsodi um hyd re ﬁg id solution C%I\/Pﬁﬁn ' l(a V\&W; %@Ltﬁ >

xtracted w 4 g. of a dihydrochl fyl] - 8 - ethyl - £ - aminoctRidol. 85
{of benze??e salﬂ'h(bmbemzscrystaﬁamonefmedl And T 60 [gNgf??or ole) 1[@@% aqueogy hy| -

tu 8 f whit lyoxal
err] - hyﬁlﬁ?ﬂ;&eﬁﬁl 1x]] | E g n wv;,l; gyoxam;vdts;:e ea evo ution, a@lﬁgﬁ er d in 30
tlon

_-:j’m pf di Oxaa ed t?: tra- dte éthanél! A ta‘l o
2425 To t hi <o of thé dcidit nwiter nplkeavess. gimapy,( Oso srotlydride was added in portions oveDf 90

3p-ni t r ob¥#n zlvyv-melang dihieimhlerhie seibwgl h ¢ ldwam mmvltessl quhe reaction migife] afxeea}lgf or
fhours, al | &k '@f’r‘ % ¢ salt was "‘g°r°u“e bé?%e!%t er ni ght .

d' t t- 5

iyThe SO' uti chf:l:t mth‘exoess a ueoul; ati S rea mmuiﬁio?&rﬁ ; e | e) of

SRS Faecr -

- R NS

St

slerr] oil (1.7 g)3@as xﬂd%i&dsbyddlmﬂn ,db p.X| me_nw G hsdsohtednohhocsn . Cl'he 95 .

:"f_i.}dEpOSI ti #g. ISﬁ-@ °t 6£0.3 mmandhisoproducto ip  adftigomer w aé the dlhydrochlonde -

"8 enmovi ng bae HrH4s t r obenzoat e tjﬂ&vm ith eth h & o aidifving fhe o<
i(base, .mp. 132.5- 134aksit 9C. ) T hydr ochl oride, m p. 3
1176, 5- 178[ eNr- (8 - hydroxyethyl)35 N C. %ﬂl s @hrer sA f Exmm 131 =
: - - mlxtureo 1 {a 3
5382[ er r]@( et E"}d e g!yi) Tl? am?no(ahyg S'B}C’ ?tlyi - hydroxyethyl %ﬁd %?l at ed E
; previ ousl amyinoethan ey B 1y N
iIN[err] (a -Teubyk. oof Rk of -d! ’ﬂy.d[mx)(el hy fﬁmﬁ and 1 part of maghes =

iam noet hy| ]ethyl ér-r yd!et yl) - moe'éwﬂ-noetahmw thoroughly blended and then
‘To 72 g sl @l yl nl mlj_xoozha T° d@reened through a 60 mesh screen. The 105
3 d'i:r e ormam1de résulting powder was tabletted in an automatic

2 (5 0 g, 0.04 mole) of ethylenebromo— tabletting machine whereby suitable 500 mg.

} hydrm The mixture was refluxed for four scored white tablets were obtained.

hours at which time a quantitative test for .

ionic bromine indicated complete reaction. EXAMPLB 14.

50 The mixture was concentrated under reduced N - [N'- (o = ethyl - 8 hydmxyemyl) 8- 110
pressure to a viscous oil. ) aminoethyl] - # ethyl - 8 - aminoethanol. i
- EXAMPLE -10. -

N - ethyl - N - [N? - ethyl - N* - (a - ethyl- (%szwfz-),ﬂﬂ'awzf"'!"z, —
B - hydroxyethyl) - 8 - aminoethyl] - 8- : Clig0H :
" 55 ethyl- 8- atfmmoethzmozl8 16 of 2-ethyl o . ® = o
' A mixture of 33 g. (0.28 mole) o yl- aCHaoHHCHy ]+ 2 Otigcnng. aig—{ 05
amino-1-butanol and 13.2 g. (0.07 mole) of [3c K 2]. %&aﬂ? “ s
-ethylene dibromide was heated to reflux for 2 G 2
_ hours with a vigorous. initial reaction. To the
t 60 cooled mixture 30 ml. of 10N NaOH was A mixture of 25.0 g. (0.068 mole) ditosyl- -
added and the resulting oil layer was glycol and 24.24 g. (0.272 mole) 2-amino-
extracted with benzene. After drying over butanol was refluxed for 18 hours giving a 115
anhydrous Na,CO, the benzene and excess - viscous red oil. Both the dl (dihydrochloride




in 80 m of absolute nmethanol was added 5.0 65 g(0.09 nole) of sodium
met hoxi de. The 961, 317

sol utlon was refluxed for 20_ hQU.I’_S_JiUILJlg . B. Th| S reaction na be
"‘ - o YR F - e| Vapo; T e -
frimethylamne or triethylamne primarily as 57[err] t6
7[err’] C. Onadding solid Cerr] a white acid acceptor for the reaction
bf* the halide precipitate formed and was removed by,
Qiroups but 18 any case the reaction psigghably filtration.

5
dIStI||§IOp,(gT—I7§2, a1 hrate Lhe  goe ar ater ary
6.5—1 nd . meso §odp g oﬁ H
nter- 132.5—1340 C) Zomerslof'z, feth. - added P Sﬂ ofé' th?lgn@:a‘nﬁt 387
. imino)di - 1 - butanol were isolated frdubthe -chlorobutanc 1.57 g. (0 0053:9@6)’ ﬂl}solﬁd as a
|cqo mmon mixture by a procedure similar in 75 ml of ml and the mix-

¢ ppviowly descriteds et hoxy 'gﬂ(:gd T ﬂ%ﬁg luble - -
“-propyl )am n0] al CkMbueiB, 25 M Of bofae i Jerho ﬂgg‘cg%t::
d-butanol . N-[N*- (u - ethyl -.B-lliydrquc 1) - B- meHdi ondfzotﬂwxsnzbwcldiecnmme 22-th stir-

~X¥hen refl uxed for 1 hr. After distil- (o 19 mole) 48%, - hydrobromici 4@l £k f20t he .
-.openzene and - ex nfolilﬂ‘w*uéﬂi—- hrs. t‘lecihlzdf(Ftﬂﬂene@hmw)dembue was + | .
Alash distilledlat &m g%‘ Pysleachipride, CPMPr e V&Y | atlon at{

el atm aocenter 9 i 2 9, 9 of col orI ess 0i | “BSmme 16.

*“hbt ai ned at 115 %ﬁ“"?]a] N-[N!-(a- eilfyllﬁ Bydyoxip@ibyl)Q 8ol e) of s
4his chloroneth- 20 oxylsmingetkyl} nB820ctyl - @t - amineethaiol.vas added
43.9 m (.10 mote) of triethylamne and 3.3 nm (0.05 '

le) ethyl engodiameoo £ [0AICHhaION2,2 Wm”“‘*a‘“’l“’““’*dtttrrred on'm xing
hese r eagediyknediithiio)&oNE - butanbDdIisSol@d of [ err] - di rrell’ﬂ

sol | dlwp%dﬂmf Wﬁheddnd dmnm WMS re"f‘ﬂt&?’@ﬁ“‘"mmwﬂﬂ"‘" - Hoe |
, 2-di g ﬂ}&‘n}i‘ élnp ;"es % for @’"'hours to '
y chloride over a period o ﬁxe

Fonpl et e t Tution was EY hyl sul fat e Aft one- hal f
A porti on heks 6d1$téizknél’)lﬁﬂﬁiﬁeﬂﬂh1ﬁﬂ Ht yn@ionas ¥ '%r{"] T g of
-am nobutarmlcomtrated under asvlmtor pressurtheat ed twg hours with 70% aqueous

u- a ea“‘%ﬁﬁ“?‘l‘f ‘f’?&e % ibenzeng ; sed %cwltmel +Ho - furic
. oncentratl
ke? (Bt

o

cid an fu&@ §ﬁlg,ft@ ubwg oint. After refluxing for
one hour, @b decompose the "excess ﬂnonylvmmalcy di scussed isol ation procedure both
4 he the rTllalQ!Qupm agditianalr erolglstm piggteded t & selatuoaIOitlllé 81(01 m0lf=) a-chloro- gﬁ meso
base, solqtlon mﬁ%ﬂﬁgw]tt gcz9%° ?EH‘ %F gﬁ'o 3 wntef? %Q]a:\ntd % th
ok I'i ng p Iofbkuct, tallization from dr [ﬁ%} 9“’.‘}9(0'@1 fn
2, 2[err] - akehol sHorled ovbite tystals nf.p9233° L. CIls ax dpizapaTR. pa llow solution was
9 et hyl enedides. no) - di - 1 - butanol |3'$ﬂfmd fOp%(ba\u(ﬁndlﬂsrﬁss nhvissgusby t he
fret hod descri bed - coul%y A re';’:;v‘é"('l‘thg{fmgl 35 '
ferein; b.p 85 86[err] C/0.005 nm D e elven Y : :
MPLE 20. WHAT: \E CL Abrbdved By -distillation,  The resxdue35he N -

rr]j C) '
d excess .2-amino butanol

m noet han0| . : . € ol give the desnred 2,2‘(ethylenedummo)-

cmﬂuq 4Nact + 2 CHgOH di-1-butanol (meso base, m.p. 132.5--134° !
["’5“’ , + Hac+ 20 C dl dihydrochioride, m.p. 176.5—178° C.).
@ ExAMPLE 17. - 65 .
,tmmmg- +4H q; e N - [Nl - (o - ethyl 8- hydroxyethyl) ,B-
_ : aminoethyl] - 8 - ethyl - 8 - aminoethanol. _
. 2 204 : ) X
[ by ] R 2@*%&—-%0%""%""%5 | '
A_+2 SOCl,—C,H,CHCH,NHCH,CH,NHCH,CHC,H,.2HCl + 2 SO,

L

BT AT & - OSE A oM. T
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l
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X
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L.
i
I'
)

] ing and c ?q;g -?ﬂ noef‘xﬁ]gl mist ediimino)di - methoxy butancvgés br ought
“"$0 room g%p ftt'?' geﬁ(?é'f’ ﬁﬂ?’%‘”’b"‘m &t ;g‘:ve““vfg“,;,;‘;’;;‘;“w‘:g‘f";g" in.gand '

°§9I am nopropionitrile in; -

L
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f

MTas2 ok <ot r SN AL 2o i
ST ...‘._..

ANer ] - (] i l]yI,,,a_,,,mc,,l;l)&ﬂ'.'oxyet o mide] s dissoved gﬁ: r‘?i ani hesl.
Bf. the f or mul a[ [ 7 ani no%& usm;fﬁ 1! -




[err] A. 113g of chloroacetyl chloride in 50 are
hydrogen atoms, |ower alkyl (of 1to 6 m .

car bgns)

IS passed into the solution. After heat

TR grr] is a | ower aI kyI (of 1 to 6 carbons) | evol ution
U sides, the reaction mxture is or |ower hydroxyalkyl (of 1 to 6

- :garbons) heated at 50 C and 17.8 @61%172- am no-- -group, .butanol9 added.
"‘l‘f;\er t he THTtrarreaction, tne X135 a I ower al Kyl-substrtuted or

rjsubstj - 85 45 mxture is.refluxed for one hour and then
he “tuted al kyl ene group havi ng 2 or 3 carbon vol atiles F ..
istilled off to give the 'a‘rﬁ"ﬁe‘ [gﬂ"ﬁs"éffﬁ'l*é{'ﬁ ng the two ni trogen atons i’
nd residue. This residue is ysed*di “ectly for at | east - one of these
arbon atons forns a reduction to the ethylenedi am ne,

,2[err]- methylene group.in the chain, Sl s S
et hyl enedi i mi ni ) di - 1- but anol - NG °.'§3 - and the non-toxi c acid -
ddition salts thereof. Oc+2°aNO°°°“"’°2“-"°" a8 Caly
61, 317 sol ution was rBfluxed for 20 hours durlng
p. This reaction may be carried out using 50 whi ch

i me ‘the vapor tenperat Lﬁgzméﬁ_,f%ﬁramqﬁéﬂ @ﬁtﬁﬁtﬂ%ﬂ‘le or triethylamne
rimarily as flerr] "to 67[¢rr] 'C. On adding solid

[J eyr] a white acid acceptor for tG&OHeacti onCBfOH he hal i de
recipitate formed -and was renpved by groups but in any case the
eaction pr o’ba of 3.3 ml (3.0 g, 0.05 mold) of f i | Ter A#lg)(DOZOnoldl tﬁtqthylcattdiammeof the

iltrate lftaarnfl 32 gHPd lebpé divenzencsy ?ng {ﬁﬁfﬂmﬂwd i 15 ml
: ine 9 g ( ole
i ol et e SR A MR 6 o o
ol orless duﬁkuiv some whxte sohd forming in the for about pyridine was then
0 63 g (08683 Onuheirg,ahe mixius: swiidified and ZemWﬁ[d(l@der r¢dsqs1bm§§zrleam frem Ihen -
r opyI ) qsn dlssolved in 40 ml. of boiling metharioly| solifes nFHtralgfi I% S added
resin by filtration and the extracuo wnth mé.‘il ﬁldqub h |
etglanol 7 listillation. To the . the iso 1 es Is5eny
hI of i de Wolilh réskiiid” was added 35 ml of chloroform (é’tlnylbgedﬂiﬂ ocod in buw.ahandc.ﬂ bat h. The
xXture - and15ml (24 5 0.2 mole) of thionyl chloride and mes::[ bl (ethylene fimino) - di -2- was
0

butanol] could be separated
r—OUth Oo% F{‘{] %}c‘)ﬁ wge Alteraxatlvely the mi ture c&ﬁd"z then _
f %o tmospheric _ as in Example 18 con rhﬂ\cglt t® fml isEnzene
nd exces §reisﬁrh0h§l then at 20 mm. The residud 5 of chklideir wule ;humivlechloeéq dyglizingg® f | ash

i still ed gave white solid from a methanol - dhepljn% ep@@‘ and | opepingon at 1
tms - st:;lestoie ;glxtum To ygﬁf’é’é PF%%\SE i} :; : or| e@eneclulmmo

bi ai ned” xide, The brown "To 12.3 g (0.10 mole) of kL
hi's ‘chl or oitrerhich separated was extracted w:txzowg e, PIEHI etp%nog, Was added |-
éﬂ cthy thy. X

3.0 m (- TR el T GO R

25 ‘To this solution was added 4.0 g (0.024 mole)
of p-nitrobenzoic acid and the solution was
v refluxed for 2 hours, allowing it to stand at

11yl] - B - ethyl - 8 - aminoethanol.

_room temperature overnight. The solution - FafEiicily + CaoH %"53"%0?“3
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10. N - (8 - hydroxyethyl) - N - [N
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5. A process for preparing the compounds
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HR. R H
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" wherein R, R;, R, and X are as defined in

45 . claim 1 and B is a hydroxy group or a sub-
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wherein 'R, R,, R, and X are as. defined in
claim 1, and B is a hydroxy group or a sub-
stituted. hydroxy group.
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duced in situ from the corresponding difunc-

tional alkylene derivative-

Y—(X1),.-—Y- ... 1B
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group and X* is the same as X in claim 1,
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unsubstituted or a | ower al kyl-substituted met hyl ene group and n
Is zero or 1, and B I's a hydroxy group or a substituted hydroxy
21. A process for prepari ng the corrpounds ._.of general fornula I

HET e, ™ Which 't wo " nolesTof T HR2 T
err . or the acetal of IIIEto form

5 Yefined in claim is a hydroxy group or a substituted hydroxy - i,
) err] and Rlerr] being,identical, Rerr] and Rlerr] are group. :
.tB2. sanme or different and as3iydr ogen at ons 24. A process

Kyl - substi esf met hyl ene group, pare hyamiy ymyof he

prre- - and n is zero.or .one, anngUPs a hydroxy spondl ng

ydr oxyl am no conpound ﬂl‘he : grQ A E;BQE epyripe dhe CP@%H“WY ar OUIO-
) . ra ormula éezen,'&npwrr .

brmul a: R—C—N—H - 1D mole
tcording to claim 21, |n "~ which the conpound of fornula II1Din vvh| ah

Rlerr] is hydrogen iSH@# epared inh situ by the H R, reduction of the

;.¢prrespondi n pound of the f
zwher ei n Rdgang“hferr "é’gri'eor%éml FI ned in claiml, X l —H . 1D 8
tahd B is a hydr oxyiagagmu-p(-eﬂalegemubs.t.l.llmed : : CH.B hydr.oxy _
~4gtoup. . t“ﬁroc ss for’
Apteparing thg wq&%m & Bmine wher ei®ff et %?%8‘? % n claim1, and
8 of general formula | herein, in which two 15 ©s a hyaroxy group or a
=sfibstituted hydroxy rml es of ' group Ik ocess accordi ng

: whi &T‘%‘I’r@('b nd:-ofPor nul a

® claim 21, in
D in which R[e”ﬂ—dl,S-thL RS RieDarRgheih Z §L1®HQ¥h£l&€norquatemary

sperr] - 20 reducymon of th& corresporaﬁinmumlotmmomemk is an orgapiou 20l of
he fornul a: radical, to form are condensed with*
~@ghe nole of a salt of - : \/\herel n Ris as defined in claim 1, and
{ to form [err] R, H ' .
R—-‘E—N—J}—(X‘).—-C—N—(I}—R . L.LIVC |
CHgB . .l

and the resulting conﬁpoamd'IVC reduced to form

R NcH—xy—CHN—6R  ..VD .,
B, ' (':H,B
,

25 herem R, R; and R, are as defined in claim are condensed under reducmg condmons with 35
1, R, and R, being identical and X! is an _ :
'unsubsumted or a lower alkyl-substituted

methylene group and n is zero or 1, and B ' _ e 3
. - isa hydroxy group or a substituted hydroxy
30 group. o o
21. A process for preparing the oompounds : HR :
- of general formula I herein, 'in which two : R, X )p— .. JIIE Y
‘moles of .
-t m .. . R
éHB . or the acetal of IIIE to form - .
. !
H. }1, R, R, lll° H . - ‘
R—-‘!"—N—('IH-(}O). —(lJH—N—-'é—R .. IVY
(‘:H,B ' 1,B ' |

; . . | _ _
*x ¢ L M s *

51,317 ) 23 wherein R, Rerr] and Rerr] are ’;ﬁ'_,;;,

st ot g s TR P Ll o B T S over |

ok g

~
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wherein R, Rerr],
Rlerr], Rerr] and X are as defined in
| ower aIkyI-substltuted or. un-
Subgt Ut Ed TRy ERE  §réup;

Rerr],

and Rlerr] are as defined in

wherein R, Rerr],
15 claim1l1, Xerr] is a

cIa|n11 and Bis a hydroxy group or a sub-
“And n i §VZETS o -

stitut éd Hydr oy grodup.™

-30, 1' one and Rlerr] is a hydrogen atomor a | ower 29. A
pro@ess ?or preparlng t he conpounds al kyl group, and Bis a
hydgoxy group or a of general fornula | herein, in which one .
substltuted hydr oxy group. - nol e of - 20 28. A
ppeeess for paeparing the conpounds s@p1general formula | herein, in

wherem R Ra, R,, R, and Xrare ar defined

-one nol e sQlfsutuued hydroxy group.
of ger r 27. A process for preparing thd @mpaunds

awer al kyl - sub- pared
jut ed net hyl ene group
qound of . t he S
lLa: - hydr oxy groug{

inol e of

wherein R, R, R, and R, are as defined in

15 claim 1, X! is a lower alkyl-substituted or un-
: substituted methylene group, and n is zero or
" one and R, is a hydrogen atom or a lower
alkyl gr;t:lp and B is a hydroxy group or a
substituted hydroxy group. :

20 28. A process for prepanng the compounds
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nd Bis a hydr?fg group or a

situ by the re%uctlon of the corre- - 40
n IS zero or

:fdieﬁral formula herein, in which one
R—(L—I!I—H .IID
| bap
is condensed with one mole of
25 o Hglogen;_-x—éll:—n, S i 1
"t form B o :
: H R, R,
' -R'_E__I'q;.x'.'.{r_n, ... IVH
_ B o

.or a lower alkyl group to form 40

’_’//%” Re-é—N—g—(X‘);—(.l‘;fl—N—R..

is condensed with orrrlglm%leoo%s Condensed
~ is condensed with one
and t he resultrng,

jound | V3 rof f?fe‘“l%} derpigyy jn] which one therel R2[ err]

ir], and RY% ¥ are |ned|n_ [‘_é?s_s(ﬂ Eéﬁ aim .
{in : -clarnrl $r1 and R[err] ar e efr ed abovée an whi ch.
jconpound of fornul ak -sHpre- ...IID 5 Xlerr] is an unsubstituted or

10

®?, m'spondlng hydr oxyl ami no ™ s
and Bis a hydroxy group or a substituted

rgmess for preparing the .
|n whi-ch one nol e '

frjounds 10 of. general nula I heqe
wherein R and Rlerr] and B a ¢l ai m 30...IVF
{A process for preparing the ounds I.s condensed .under -
ﬂLClng condltrons with of genetal formula | herein, in which a com )

pound of the fornula
and the compound of formula IVF then reduced to form

H R; R, R,
Rt brr oz,
buip |

... IVG “

wherein R, R,, R;, R, and X are as defined in
claim 1, and B is a hydroxy group or a sub-

stituted hydroxy group. 30
29. A process for ptepanng the compounds 4
of general formula I herein, in which one
mole of
. ._ u lllg
_ R—-(l)—l N—H ..1ID
CH.B *
is condensed with one mole of 35 )

O -~ Ry R | _ |
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wherein Z is —OH, halogen or a quaternary .
ammonium group or —OR; where R, is an
organic radical, and R, is a hydrogen atom
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[err] wherein R, Rerr], Rerr] and R err] are as defined in

claim 1, Rerr] is a hydrogen atom or a |ower 20 al kyl group, Xerr]
s a lower alkyl substituted one or th@Wp g
gk - substi t ut ed hydr oxy group. -and the Hal o-derivative.is: F
et _reated W th 31. A process-according to claim 30, .in base .
figrof . - 25 whith ‘the conmpound of formula 11D in which v ' ¢

: r"‘I’f_..drogen is prepared in situ by tg3gsyy: ~ reduction, of thezs"

r;'respondﬁa-g—e*mﬂﬁe—e-em——
ir and the resulting com, pound: JVJ reduced to form S

¢ 'e product of -

rrmla 1VM tr eat ed vmth 55 ST TR e v aC|d
\hase to form 30 where#n RR and B ar&asR,defl ned i n cI al m 30.
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romula 11D in-which Ck |s hy{}ﬂﬂgeﬁI § B‘Pepared in ‘St bythe

ducti on of the correspondi ngCH,LBro com 35 pound of the fornmula:
eraein Ris as defined in claim 1, and wherei.n Dis '

erein R astdreld RyrRy, RS atteR| a@chs idefined @ M 36. A process accordmg to cld@ 30, in
clzlum 1, R, angd=R; w rds&rsésbqvonnqo e etrth efrfp'mhdﬁbandret- he

n

i ch. @ COMdnd B is
|ch|sthw m : |streated Wit h amdtoform

drokyygleupl yz e for X
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ﬁ
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' ' .34, A process for preparing the compounds
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Mok
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..-H R: R, l’:. : Rs. S
' R-_(':éH—L‘i;c':nf-(Xt).;rlr;R; L IVK

-  wherein R, R,, R and R, are as. deﬁned n
‘claim 1, R; is a hydrogen atom or a lower
alkyl group, X* is a lower alkyl substituted
.- or unsubstituted methylene group and n is,
- ‘one or two, and B is. a hydroxy group or 2
=" substituted hydroxy group. E
- "31. A process according to clalm 30, in
wluch the compound of formula IID in whlch _
- R, is hydrogen is prepared in situ by the -7 ..
reduction of the corresponding oximino com-. *
T pound of the formula '

R—C=NOH 1 I_m', R
éH,B e ey and the Eroducr of formula IVM treeted wnth 55
. - acld or base to form T
. wherein R and B are as deﬁned in clann 30._ . ep u. .1 R
32. A process according to claim 30, in .- . SR
* which the compound of formula TID in which - L S
R, is hydrogen is prepared in. situ by the - ' IVN . -
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] . ' 'wheremRisusdeﬁnedmclalmland
R NO, =".!':_'. 5 !\r.nﬁ wherem D Is ' m . , _
B R R D 60
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wherein Ris as defined in claim 1, and Dis wherein Dis

[err] A process for preparing the conpounds 36. A

.-process. accordlng to any one of the of general fornula | herein, in which
|¥ 45 - .-~ preceding. clalns 15 to 35, wherein the group- nol es of
e foI ow ng conpound . ing CH erx] B forms a carboxylic acid. (-COOH)

1 ter thereof which is convertedto a - - 15 hydroxyrret hyl eng -
qoup . by rmluctlon . . 37. 9@1,31ryocess accordl ng to any one: of the_"

Jecedi ng mro—so-—\mmrﬁ ogeT T o l
e 6 Lo R s I BT & o 88
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ai ms 15 to 38, V\herewg.ll% K "&)n 25 1 esterémomd hydroxy ‘group
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o agd ¢ he product™ t hen _

hereof |i 4 condénsed with i
S 28 R—C—NE—DA prooég'é‘ for
|s the group

e-parl ng the corrpou ' - of ener al
rnuta | herein, Q' "R[ )rrol e. ’ ?HOH : g 5 1s
hdensed with in V\/m 1—? |s Jovxer aI kylwhérétfx Rhstaod&naanbnms) ,and R. is. 40

rr] . ‘and. | err] araeatkﬂemslanearelkylcmup,eanémhemd 40

e hydr ogen"’éﬁ'dﬂrg 3 b‘b\éfﬁ“?ﬁ R‘S/I"la fl, gind' Dis - s
r'r] s _ . .car bons) -or . Iovver hydroxyd kyI groups (of 1
§6 carbons) R ', in the presence. of h{dﬂoc ani ¢ acr d to form
err] is a lower-alkyl (d)f “to 6-carbons)- or” o2

wer hydroxyal kyl (of™Xt0, 8- carbons) ‘gr OHPA ; 4&68 fm, thecom iinds
Is a | oyer kkﬂlp?&éépﬁ&oralh‘é ﬁ)daxﬂronélﬂsﬁlbsu 'generali formula l;rel‘l’era?x:ag, in Whl(?l: tw; 45
ted al kyl emoegnptlpmhammg, wherin tBe greupbormoles of the followmg compound L

par at| ng them ni t rogen At QmE—QBSH)

at ohs

forms a ¢ oxyhc acid i
or an ester thereof which is converted to a- .

N v los v oY
- S . b by Spdy s (L
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' hydroxymethylene group by. reduction. S
- 15 737, A process according to any one of the &
;- preceding claims 15 to 36, wherein B is a .

L
A

Ay e .
i
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: halogen and is converted to a hydroxy group _ . o )
- by hydrolysis with a base. )
s, - 38, A process according to any one of the -

A R
A

preceding claims 15 to 37, wherein B is an . |

_ether group which is converted to a hydroxy . ]

group by acid hydrolysis. L
-39, A process according to any one of the-

_ preceding’ claims 15 to 38, wherein B is an " e
.25 esterified hydroxy group which is converted: . . ...
' to a hydroxy group by hydrolysis. = -

. 40. A process for prepanng the compounds .
- of general formula I herein, in whlch the
_ followmg compound s _

R
A B 4

S 'and" the Froduct then reduced and hydro- = .-
IH: lyze to . o




at | east one of these carbon atons forns a
net hyl ene group in the chain, 50
~.angd the non-toxic acid addition salts thereof, and the nitri Ie;gr_ou.p_oi_t_he__
f8dulting com and a pharnaceutical l'y accept, able carrier.
ognd t#en converted to a hydroxymet hyl ene 47, A pharmaceuti cal
“‘cogmesition accord- group by hydrolysis of the. nrtrrle to an al de- |ng to R
i m 46, wherein the hydroxy di'am ne 9'61,317 L ~ hyde, ester cw acid-
| owed by Te T metnyr - [err] -
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err],is hydrogen;: R[.E.I:}(_].NJ_.}{ a tertlary gl.km,moe Fr.%lq ,[ £a
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56. A pharnmaceuti cal
conposition accord- 5 ing to claim 46,
any one of clainms 46 to 59, wherein

.[.er'r] -([err] the. concentratlon of t
r} - hydroxyet hyl) -.[ert] - ami noet
0 500 Terr]- ethyl - [err]
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_ ERRATA _
SPECIFICATION No. 961,317 .
- Page 4, line 22, Formula IVA, -insert = . !
“CH,B" under lc_?_” (twice) B o i__" .
. i a Page 6, line 58, insert “of” after “ea I _ ;.
4y TR Pzges 12 and 2’6 linies 26 and 32, for “IIM” R
* o " yead “IIIM” " f -. - TR . 1:
s Page 12, lme 52, for “_C—0” read IR '
" Page 13, line 29, insert “an” after e
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