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.The present inventlon relates to.new d-lysergic transformed In the usual way in a hydrochloric
acid dialkyl amides which are valuable thera- acid solution by a treatment With sodium nitrite
peutical products and toa .proeess for their at o· G. into the azide, and, after neutralisation
preparatIon. _ of the acid solution With sodium bicarbonate, the

It has been found that by condensing azides of I azide thus formed is.shaken Ol1tby means of 300
d- or d.l-lysergte acId respectively or of d- or parts of ethyl ether .. The. ethereal solution is
d,l-isolysergic acid resPectively or mixtures. of then dried With freshlycalcinated potassium
these compounds, with dialkylamines, d-lysergle carbonate and treated with 3 parts of diethyl

. acid dialkyl-amides·are obtained,whichproducts amine. The solution is allowed to stand; prefer-
: have not yet become known hitherto. The alkyl 10 ably in the dark and at room. temperature, for
igrOUPSpresent in the. dialkyl amines used ac- 24 hours with repeated shaking. The ether is

.. cording to the present invention can either be then evaporated in vacuo, the residue triturated
identical. or different and may be of saturated With 30 parts of water and :filtered by suction.
or unsaturated character. Such amtnes are for The dark amorphous product thus obtained pos-

. instance dimethyl amine, diethyl amine, dipropyl 15 sesses the specific rotation of [a]n20=about+100°
amine, dibutyl amine, diamyl amine, methyl (in pyridine) and consists essentially of a mixture
ethyl amine, ethyl allyl amine, butyl amyl amine, of nearly equal parts of d-Iysergtc acid diethyl
etc. amide and d-isolysergic acid di~tl;:!.ylamide.

The new d-Iysergtc acid amides are distin- The separation of both isomers can be carried
guished from the known natural and ~thetie 20 out for Instance by the so-called chromate-
ergot alkaloids and from the lysergic acid amides graphical adsorption method. For this purpose
described in our U. S. Patent· No. 2,090,430by the mixture 1sdissoived·in chloroform containmg
their powerful specific action on the central about 0.5% of ethanol and. is passed through a
nervous system. . column of aluminium oxide of 60 cmvlength and

The condensation of the d-Iysergic acid- or 25 4 em, radius .and the chromatogram developed
d-isolysergic acid azides With the dialkyl amines Withthe same solv~t. Tlle dark impurities pass
is carried out in the presence of an inert organic rapidly into. the filtrate." Then follows a bright
solvent and preferably. at room temperature. zone, which has a .blue appearance in ultra-
During the reaction taking"place between the violet light and whichcontains ..the d-lysergic
azides and the dialkyl amine generally mixtures 30 acid diethyl amide. From this fraction 1.0 to 1.3
of different dialkYlamldes will be obtained. This parts of this product will be obtained
can, for Instance, be seen in the following Illus- A further slowly passing portion of the 801u-etiveexample sh.owingthe reaction of d4ysergic tion contains the d·iso1ysergicaeid diethyl amide.
cid azide with diethYl amine. During the inter- By evaporating this chloroform fraction and
ction of these compounds a mixture will be 00- 35 crystallising the residue from acetone, 0.8 to 1.2
. ed consisting of d-lysergic acId diethyl amide parts of a compound crystaJIising in beautiful

and of d-isolyse!iic acid diethYl amide, from prisms of melting point 1820 C. (corr.) under
which mixture the d-Iysergic acid derivative will decomposition is obtained, this compound being
be separated. By using as starting product d-dso- the pure d-lsolysergic acid diethyl amide. Its
lysergic acid azide and diethyl amine, a mixture of 40 specific rotation is [a]n2o=+21'1° (c=0.4 in pyri-
d-lvsergtc acid diethyl amide and of d-isolysergic dine). Elementary analysis has given the fol-
acid diethyl amide will be obtained, this mixture lOWingvalues: C '14.41;H '1.48;N 13.27%. The
being subsequently separated into its constitu- calculated values for d-isolysergic acid diethyl

I ents. Finally by starting from racemic lysergie amide, i. e., C2OlWON3,are C '14.25;H '1.'19;N
acid azide or from racemic lsolysergic acid azide, 45 13.00%.
mixtures consisting of d,l-lysergic acid diethyl The. d-lsolysergic acid diethYI amide can be
amide and d.l-Isolysergic acid diethyl amIde will transformed into the d-Iysergic acid diethyl
be obtained, from which the d-Iysergic acid amide by us~ the methods known for the ergot
diethyl amide can be separated In a suitable man- alkaloids. By allowing the solution of the tso-
ner, e. s., in form of its tartaric acid salt. 50 compound to stand in dilute alcoholic potassium

The following examples, without being l1mita- hydroxide; a mixture of about equal parts of
I tive, illustrate the present invention, the parts lysergic acid and isolysergic acid compounds will
, being by weight. be produced after a short tbne. The d-lysergic

Example 1 acid diethyl amide can then be separated from
3 parts of d-isolysergic acid hydrazide are iii the mixture in the· manner .described above.
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'!'be 'amorphOus d-Iysergic aCid dletbyl amide, orated _invacuo. The stickY residue ts_trtburated ,

- which can be separated by ,the chromatographIcal with 30parts of water and filtered. -The raw con- ,
- method,crystalliZes, by dissolvIng it in a small densation product amounting triabout 2.8 parts
quantity of acetone and dlluting this solutton conslS_tsofracemicisolysergie actd diethylamide
with ethyl ether. in bundles Of needles. Froin 5 and of racemic lYsergic aciddiethyl- amide and
benzene ~-point.ed,prisms -will --be .obtalned, _'that is ,B~parated ~y,.theeilEamatQgra'p,h1cal method
melt under:.de:composition at :80~-'8!'i°G.,(corr.).in 'thejD18nnerfdescri~ 'In::Exam.-P.fu ',L During
The new compound Is di1l1cultly soluble in water, the ,chromatographIcalseparation .two zones are
but very ea~ily soluble in methanol and ethanol. _ _obtained, Which are colored, in ultra~violet light,
It pcssesses the specific rotatiOJi of [a.]D20=+:;IO· ,10 in brilliant-blue shades. The more rapidly pass-
(c=0.4 In pyridine). Elementai"y-analy>sis 'givf;s'ing-zime:contahls the racemic lySergic acid diethyl'

,the following values: G '13.5.0;.lI 7.81-: _N12.92%. - amide, whereas _the.::.slowerpassing 'zone -cons!s1;i;:,_,
, For d-Iysergic acid diethyl8.lIifde,_CaDH2s0N3,'the- .oLracenilcJsQ1Y.se]1idc acid diethyl aril1de. - ,-

calculated values are: C,'14.25; H"1.79;N 13.00,%. -¥rom:;the:raceinlclysergIc acid diethyl:amide-
By dissolving one equivalent of the base with 15 the d~lysergicaciddiethyi amide, can _be sep-

one eqUivalent of d-tartaric'-acldJna_small quan- -arat¢d"b,.Y'tranSl'orn1\ilg _the sa.me for instance·
tity of methanol theneutral:tai-trateQf~~lysergic 'lnoo'its--neutraYtartaric acid salt. -For this pur-_

- aciddiethyl amide CrYstallizeS out inforInP! P9Se ,3-.2::Parts of.racewc lysergic acid cfiet-h-yi--:
bundles of needles. The 'salt 'is very easily soluble amide (1/i~o mol.) .are ;cUssolved in 6 ::-partS Of>

. in:water,and melts_undlstinctly, and_under decem- 20 methanol and added,to.a,,s~utionOf~O.'Z5,-Part:of .-
. poSitioll.Jl.t~OO~:C. :(cort:),. .. , .. d.,tattBl1cllCld :(1/.200 mol;>:in~iPartsof ilIlethanol.:

. }{3:/L1TJ,ple,;z . .' ~On-.:inocUlation w.Ithd",.lYsel'glc-_acid-:di!ltliy.I .
. . . . amil:le :tartl'ate this compound crystalUZeB .ont in' .

:Au ethereal -solutton .~f' d-1ysergic .actd azide, -nearly _cOlw;les.sohundles,of;ne_edIes. .Yield 1.0 ·to
pr~pared'in:the' usualmanner lrom3,Partsof d- 251.;2 parts •. "The,pI:QP_etties':oUhe,cio~pound,thus
lYsergic a-cld-bSdrazid~.is _.treated With 3 parts .obtained :.are_:.ldentloaI ,Wlth;tbose .described .in
oL/iietQy-l -amine-andaUowed ;tostand for 24 Example.1ior _.the.neutraL.d-tartarlc •.acid ,salt
hours1n the dark'-and:at--room. temperature :with ofd~lYsel;gic,acld.d1e.tm'l_a.in1de. ..
oc.casionalSba:lqng, The 'isolation of the com- , -What,we.cIaJrilJs:- '. ::- ,
pOllnd ~thus ;producedJs c~~cl 'Out in. the man- 30 ''!'he ,crystalline ;i:l~ergjc:acid,(UethYI.amide;
ner 'de.scribed .in -the .'Example :1. The first -seP- wh1Cb-CJ;"Ysta1lize.s,:fr.o~~ene.in __ptls.ms.meltiD,g
aration'j)y -means:of thechromatographlcal .ad- with ..de.com,position .atjt~~ ,C".;which;is _,diifi:.i,
sorption,l1elds -'1;3·to '1;7 ,-parts of d.:.lyserg1c acid .cUltly_solUbl.e_in-water:bllt ..easllycsolubleJri,meth-, .
diet!lylamide :and_about :0~5toQ.8'partof d-iso- anol .and' .In .et1ali.i1dl,. Wh1Ch,posses.ses _tl:!.e,gpe-.
lysergic-acld dfethyl":a~de~ . 3D Cific.rotation:1aJ;;29=i30·(C=1).4iri,pY-JlidIDe>.:and;

.-Exa:mmle 3 - which c.orrespQnQsto~the-:fol'IIlUla-.CmI2BON3. -
_ ..-~ -' - - ARTHUR STOLL.

1)·parts 'of'l'acemic~i'lolyser~icacid hYdr~lde ..ALBERTHOFMANN.
aretransfonned 'in the usualmanner into the re- .' ,
spectrve .azide -and ;the'formed compound- is .pre-40 . . .'REFEBENCES'CITED ....' ..
cipitated 'by means 'of-an ,excess ofa sodium bl;;; . , . _-,.... , . . , .
carbonate'solutionfn-the form of volumtnous yeI.;" .,The :.foll<>'wmgref.er:encesar-e-:of .r.e.col:d,in $e

. IowiShfioC~'-,Which are:separated by suction and filefof.thls,-pat:ent~. . ' .'.
immediately 'introduced 'at -'5° -C.:into-a solution t[NITED_.S'J:ATESPA~ -'
of'-3parts of diethyl.am1nem30patts o.fetbanol. 45 Nwnber .: . {Name . ,Date
The aZ1de readily dis.solves'If1 ~he SOlutlOl!-whlc~ . J~.09IM30 ;Stoll,et,;.aI,,,",-.:. .;_~Aug~,lq,"1930
becomes bro:wnand lS then -heated slowly to;30 ..2,265.20,7 stoll;et:-,'I.....;._..: .•.__ :Llec.,Q, J:9A:1
C. .The -soItitiunismalnta1nedat .this <tempel-"a-~2.26.5,2,1'1 .st~ll-et<al; __ :._-i_ ••..._D.e_c••9,-,1:941

. tqre 'for_ -1;hour, ,whereuPOn-the .solvent is evap- ' , . .' ".
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