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COMPLETE SPECIFICATION 

Improvements in or relating to Lysergic Acid Derivatives 
We, S.ANDoz PATENTS LIMITED, of 590 

Jarvis Street, Toronto 5, Ontario, Canada, a 
Canadian Body Corporate, do hereby declare 
the invention, for which we pray that a patent 

S may be granted to us,, and the method by 
which it is to be performed, to be particularly 
descn"bed in and by the following statement: -

The present invention provides halides of 
the lysergic and dihydrolysergic acid series and 

1 O a process for their production. 
The present invention provides compounds 

of the formula I, 

I 
in which R1 signifies a hydrogen atom or an 

15 alkyl radical containing from 1 to 4 carbon 
atoms inclusive, 
~ 
x y signifies the 

/ 
radical -CH= cf or "'. -CHr-CH, and 

Hal signi~ a , chlorine, bromine or iodine 
20 atom, hi the form of their acid addition salts. 

The preferred compounds I are those wherein 
Hal signifies a chlorine atom. 

The present invention also provides a pro­
cess for the production of c0mpounds I hi the 

25 form of their acid addition salts, characterized 
in that a lysergic or dihydrolysergic acid de­
rivative of the ·~eneral formula II, 

{ ·- ~ ·. 

~ 
:;···· ---

II 

~ 
in which Ri and x y have the above sig-
nificance, or an alkali metal salt thereof, is 30 
converted to the corresponding acid halide 
with a phosphorus halide, a phosphorus oxy­
halide or a thionyl halide. It should be noted 
that the compounds I are obtained in the form 
of th~ir acid addition salts. Compounds II 35 
are described and claimed in the Specification 
of our Copending Application No. 287856/61 
[Serial No. 988,001). 

Preferred phosphorus halides for use in the 
. process of the invention are phosphorus penta- 40 
chloride and trichloride. The preferred phos­
phorus oxyhalide is phosphorus oxychloride. 
The preferred thionyl halide is thionyl chloride. 

In addition to the above preferred phos­
phorus halides for use in the process of the 45 
invention, phosphorus pentabromide and phos­
phorus triiodide may also be used. 

The conversion of compounds II to the 
corresponding acid halide is preferably effected 
in a solvent, e.g. acetonitrile, carbon disulphide, 50 
chloroform or dimethyl formamide; it is to .be 
noted that the starting materials are difficultly 
soluble and hence they only partly dissolve in 
these solvents; they are mainly suspended in 
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·th~. It is also mentioned that although phos­
. phorus · oxychloride effects the conversion of 
alkali metal. siµts of the starting materi"als to 
the end· product, it acts as a solvent when the 

is starting materials are used as free acids. 
The process in accordance with the present· 

invention may, for example, be effected as . 
follows : - Lysergic or dihydrolysergic acid, 
or a dry alkali metal salt thereof, is suspended 

10 in a solvent, e.g. carbon disulphide, acetonitrile 
or dimethyl formamide, arid an . equivalent 
quantity or an excess of a phosphorus halide 
added, the ·reaction being effected at a tem­
perature of from O to 100°C. In the case of a 

15 liquid acid halide, e.g. phosphorus trichloride 
or phosphorus tribromide, an excess of the 
acid halide may be used so that no solvent is 
required. Should an alkali metal salt be used 
instead bf the free acid, then boiling in phOS::: 

20 phorus oxychloride gives rise to the required 
lysergic acid chloride I. 

The lysergic acid halide I in the form of an 
acid addition salt may be isolated by evaporat­
ing the solvent in a vacuum or by dilution of 

25 the reaction mixture with petroleum ether or 
hexane, the compound I precipitating as a 
filtrable hydrohalide which is generally a light 
grey crystalline powder and may be hygro­
scopic. 

30 The halogen atom of compounds I is very 
reactive and may be replaced by many organic 
radicals so that compounds I are valuable in­
termediates for the production of pharmaceuti­
cals. 

35 Compounds I may ~ used as starting 
materials in the production of ergot alkaloids 
of the peptide type. Ergotamine or 9,10-di"'. 
hydro-ergotamine may, for example, be syn­
thesized by reacting lysergic acid chloride 

40 hydrochloride or 9,10-dihydrolysergic acid 
chloride hydrochloride respectively with amino­

. cyclol hydrochloride of formula III, 

III 

Examples of other physiologically active 
45 amides of· the lysergic and dihydrolysergic acid 

sc;:ries; which may be obtained by conversion 
of the corilpoliiids I with amines, are lysergic 
acid diethylamide, lysergic acid butanolamide 
and ei'gonovine. The _·compounds I generally 

50 provide the best method of obtaining these 
known, useful physiologically active amides, 
since the method using compounds I as inter­
mediates provides optimum yields and simpli­
fies greatly the procedure. 

. I 

Hitherto, ·it had been thought that classical 
methods of producing acid. halides' could not 
be .applied to compounds. ·II, .probably -because 
of their sensitivity (see V/l. L. Garbrecllt ~·syn­
thesis of Amides· of Lysergic Acid", J.Org~ 
Chem. Vot·24, pp. 368~372, at page 368~ 
where it is stated that "The clasS.ical·methods 
for pJ:eparing amides by atjrJ.atfon of amines 
with esters or. ac:,id chlorides . fail when applied 

55. 
·.~r-. ~ -v 
..... _, 

.~:;• 

60 .•. 
;~ . ·. 

to lf8ergk acid.'), and it is therefore highly 
surprising that such extremely potent acids as 65 
the phosphorus halides, oxyhalides and thionyl 
halides do · not ·cause .any apPreciable change 
in the lysergic acid· nucleus. 

It has, however, now been surpr~singly found 
that lysergic and dihydrolysergic acid halides, 70 
which may be substituted in the 1-position, 
may, under various conditions, be produced and 
even isolated and stored as salts. 

The. terms "lysergic . acid'' and dihydroly­
sergic . acid", . :as. usc;:d in .. thiS . _specification;. in• 75 
elude all. possible stereo~omers of the lysergi<; 
acid and dihydrolysergiC .acid series. It sh.01ild 
be rioted, furthermore, that the notation "D" 
used in the nomencfa:ture for the compounds, to 
which this invention· relates, has the same sig- 80 
nficanee as the notation "d" in. the article by 
Stoll et al in· He1v.Chim,Acta, 26, 944-965 
(1943); the notation "D" was used for D­
lysergic acid by· H. G. Leeinann. and S. Fabbri 
in an article entitled ""Ciber die absolute Kon- 85 
figuration der Lysergsaure" in Helv.Chim.Acta, 
4i, 2996-2709 (1959) at page 2700, and for 
D~ihydrolysergic acid by A. Stoll, J. Rut­
schmann and W. Schlientz in an article en­
titled "Synthese der optisch aktiven Dihydro- 90 
lysergsauren" in Helv.Chim.Acta, 33, 375-
388 (1950) at page 385. · 

In the following non-Iimitative Examples all 
temperatures are given in degrees ·Centigrade. 

95 The melting points are uncorrected~ 

EXAMPLE 1: 
D-lysergic acid chloride hydrochloride. 

. The D-lysergic acid chloride hydrochloride 
is produced as follows: - 536 mg· .. of .. D- 100 lysergic acid are finely suspended in 10 cc of 
freshly distilled phosphorus oxychloride, and 
416 mg of finely pulverised freshly sublimateci 
phosphorus pentachloride are added whilst 
stirring. The reaction mixture is then shaken 

105 for 2 minutes at room temperature, heated to 
90° and kept at this temperature for 2 mi.nutes; 
The phosphorus oxychloride is then evaporated 
in a water jet vacuum and the remaining grey 
powder recrystallized twice from hexane. The 
n~lysergic acid chloride hydrochloride result_; 110 
ing as a light. yellow crystalline ·powder : has a· 
melting point of 310-315° in. ~vaeuated 
tube. · .'~ . . 

ExAMPLE '2: ·= .;:' · 
D-lysergic acid chloride hy'dtocltloride. US 

268 mg of D-Iysergic acid are s~pelfded iii · 
3 cc of phosphorus. oxychloride, .J20 ·mg . of · . 
thionyl chloride are added anct:;}he,,mi,ypre :· • 

j~' /' ·. -- ·. 
·- ,.,..~ ~./· _,,,. 

~.:-~'/ 
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heated to 90° for 3 minutes. Evaporation of 
the light fractions in a vacuum results _in tile 
acid chloride hydrochloride remaining al! a 
green-grey powder. 

S EXAMPLE 3: 
D-lysergic acid chl:>ride hydrochloride. 

_268 mg -of D-lysergic acid are converted 
with phosphorus pentachloride in phosphorus 
oxychloride in a manner analogus to that des-

10 cribed in Example_ 2. However, instea~. of 
evaporating the phosphorus oxychloride to dry­
ness in a vacuum, the reaction mixture is 
diluted with a five-fold quantity of n-hexane, 
the D-lysergic acid chloride hydrochloride pre-

15 cipitating as a grey powder. The mixture is 
filtered and the filter cake washed well with 
n-hexane, so that the remaining residues of 
phosphorus oxy_chloride, which is easily soluble 
in hexane, are removed. The acid_ chloride 

20 hydrochloride is dried in a high -vacuum and 
may be stored in the dark. 

EXAMPLE 4: 
D-dihydrolysergic acid chloride hydrochloride. 

270 mg of D-dihydrolysergic acid are finely 
25 suspended in 5 cc of phosphorus oxychloride 

and 208 mg of phosphorus pentachloride are 
added while stirring. The reaction mixture is 
heated to 90° and kept at this temperature for 
2 minutes. The phosphorus oxychloride is then 

30 evaporated in a water jet vacuum and the 
remaining colourless powder recrystallised 
twice from hexane. The hydrochloride of ~e 
D-dihydrolysergic ~cid chloride results, hav­
ing a melting point of higher than 30()0. 

35 ExAMPLE 5 : 
1-methyl-D-lysergic acid chloride 

hydrochloride. 
564 mg of 1-methyl-D-lysergic acid [melt­

ing point 239-240°, [a]n20 = + 116° (c=0.5 
40 in 0.1 N methanesulphonic acid)] are sus­

pended in 8 cc of petroleum ether containing 
2- cc of ether and a mixrilre of 10 cc of 
petroleum ether containing 8 cc of phosphorus 
oxychloride is added at - 10 to - 5°. 457 mg 

45 of phosphorus pentachloride are then added 
at the same temperature and the mixture 
stirred for a further 2 hours. The reaction 
mixture is then diluted with 80 cc of petroleum 
ether and the precipitated acid chloride filtered 

50 off as a grey powder, and dried in a vacuum 
of 11 mm of Hg at 40°. 

The 1-methyl-D-lysergic acid used as a 
starting material may be prepared as fol­
lows: - 5 g of 1-methyl-ergotamine [melting 

55 point 185°, [a]n20·= -170° (c= 1 in chloro­
form)] are boiled at reflux for three and a half 
hours in a suspension of 12.5 g of barium 
hydroxide crystals in -40 cc of water/ alcohol 
(1: 1) in an atmosphere of nitrogen. The solu-

60 tion is cooled to room temperature, 5 cc of 
concentrated ammonia solution added and the 
barium precipitated as barium sulphate by the 

'"t .• 
J.~ 

··., .. -

addition of_ 40.5 cc of 2 N sulphuric acid. 
The solution is then filte_red, the. jjlter cake 

washed 5 times each time with 40 cc of a 1 N 65 
ammonia solution in SQ% . alcohol and -,the 
clear solution evaporated in a vacuum. Upon 
evaporation 1'.he _ i-methyl-D.-lysergic acid 
crystallises from _the solution in the :form of 
fine yellowish crystals. Melting point ':23_9""""."' 70 
240°, [a]D20 =i+ 116° (c=O.S in 0.1- N 
methanesulphonic acid). 

··•·.· 

:::-WHAT\VECLAI.Mrs:~ - ·--
1. A process for the production of com-

pounds of the general formula I, 75 

~! 

R~ 
I 

in which R1 signifies a hydrogen atom or an 
alkyl radical containing from 1 to 4 carbon 
atoms inclusive, 
~ / 
x y signifies the radical -CH= C or 

/ """ --CHr-CH, and 80 

Hal signi.fi~ a chlorine, bromine o~ iodine atom, 
in the form of their acid addition salts, charac­
terized in that a lysergic or dihydrolysergic 
acid derivative of general formula II, 85 

II 

~ 
in which Ri and x y have the above signific­
ance, or an alkali metal salt thereof, is con­
verted to the corresponding acid halide hydro­
halide with a phosphorus halide, a phosphorus 90 
oxyhalide or a thionyl halide. ·, 

2. A process for the production of com-_ 
pounds I stated in claim 1 fu the form of their 
acid addition salts, characterized in that the 
compound II is converted to the corresponding 95 
acid chloride hydrochloride with phosphorus 

j 
.. ··.:· .. .. ' ... ::- .... '• .. 

.· .. : .. :.-.·::···. 
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heated: t~ 90° for 3 mim1tes. Evaporation of 
the light fractions in a vacuum results in the 
aci4 ~oride hydrochloride remaining a~ a 
~-grey.powder. 

5 . , . . .. . · :EXAj\.iPLE 3: . 
D-lysergic acid chloride hydrochloride. 

_268 mg -of D-lysergic acid, a~e converted 
with phosphorus pentachloride in phosphorus 
oxycµl9ride: in a" manner_ analogus to that des-

10 cnbed in Example 2.: However, instead of 
evapo,:ating the phosphorus OJi:ychloride to dry­
ness in .a va~am, . the -reaction mixture is 
diluted with a five-fold quantity of n.-hexane, 
the D-lysergic acid chloride hydrochloride pre-

15 cipitating as _a grey powder. Tile mixture is 
filtered and the filter cake washed well with 
n-hexane, so that tpe remainipg residues of 
phosphorqs oxychloride, .which is easily-soluble 
in hexane, are removed. The acid_ chloride 

20 hydrochloride is dried -in a high vacuum and 
may be stored in the dark. · 

EXAMPLE 4: 
D-dihydrolysergic acid chloride hydrochloride. 

270 mg of o.:.dihydrolysergic acid are finely 
25 suspended in 5 cc of phosphorus oxychloride 

and 208 mg of phosphorus pentachloride are 
added while stirring. The reaction mixture is 
heated to 90° and kept at this temperature for 
2 m.inute8. The phosphorus oxychloride is then 

30 evaporated in a water jet vacuum and the 
remaining colourless powder recrystallised 
twice from hexane. The hydrochloride of the 
D-dihydrolysergic acid chloride results, hav­
ing a melting point of higher than 300°. 

35 ExAM'.PLE 5: 
1-methyl-D-lysergic acid chloride 

hydrochloride. 
564 mg of 1-methyl-D-lys~gic acid [melt­

ing point 239-240°, [a]D2a=;+ 116° (c=0.5 
40 in 0.1 N methanesulphonic acid)] are sus­

pended in 8 cc of petroleum ether containing 
2 cc of ether and a mixture of 10 cc of 
petroleum ether containing 8 cc of phosphorus 
oxychloride· is added at - 10 to - 5°. 457 mg 

45 of phosphorus pentachloride are then added 
at the same temperature and the mixture 
stirred for a further 2 hours. The reaction 
mixture is then diluted with 80 cc of petroleum 
ether and the precipitated acid chloride filtered 

50 off as a grey powder, and dried in a vacuum 
of 11 mm of Hg at 40°. 

The 1-methyl-D-lysergic acid used as a 
starting material.· may be prepared as fol- -
lows:- 5 g of 1-mC,thyl•ergotamine [melting 

55 point 1_85.0 , ·[a]D20:= -170° (c= 1 in chloro­
form)J_.are~boiled at reflux for three and a half 
hours in- li suspension of 12.S g of barium 

. hydroxide_ ~tals in 40 cc of water/alcohol 
(l: 1) in -az1 atmosphere of nitrogen. The solu-

60 tion is~ eooled -to room temperature, 5 cc of 
concentrated .ammonia solution sdded and the 

: barium ~r~cipitated as barium sulphate by the 

-~ ·· .... 

-~-· 

---------

a!ldjtion of . 40.S cc of 2 N sulphuric acid. 
The solution is then filtered, the. filter cake 

washed. 5 times each time with 40 cc of a 1 N 65 
ammonia solution in 50% aloohol and - the 
clear solution evaporated in a _ vacu!Jlll. l.Jpon 
ev~poration the Hnethyl-D.;.Jysergic acid 
crystallises fro1ll .the solution•- in the .f<>rm• Qf 
fine yellowish crystals. Melting point -2~9- 70 
240°, [a]n20 =1+ 116° (c=O.S .in 0.1 N 
methanesulphonic acid). 

. WHAT WE CLAIM rs: -
1. A process for the production of com-

pounds of the general formula I, 75 

I 

in which R1 signifies a hydrogen atom or an 
alkyl radical containing from 1 to 4 carbon 
atoms inclusive, 
~ / 
x y signifies the radical -CH= C or 

/ "' -CH:a-CH, and 80 

. ' Hal signifies a chlorine, bromine or iodine atom, 
in the form of their acid addition salts, charac­
terized in that a lysergic or dihydrolysergic 
acid derivative of general formula II, 85 

II 

,-A-. 
in which Ri and x y have the above signific­
ance, or an alkali metal salt thereof,· is con;. 
verted to the corresponding acid halide hydro­
halide with a phosphorus halide, a phosphorus 90 
oxyhalide or a thionyl halide. 

2. A process for the p~oduction of com­
pounds I stated in claim 1 in the form of their 
acid addition salts, characterized in that the 
compound II is converted to the corresponding 95 
acid chloride hydrochloride with phosphorus 
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i>entachloride; ·phosphorus ttichlorlde or phos- stated in claim 1 in the form of . theii. acid 20 
phti:tUS oxychloride. · ·.· addition salts; • · . : .·· . , · · . . . ,,.-

3. A ptocess- for the· production ·of com- · 1; The eonipoi.Uids according to chilin · 6; V 
iJOuAds I Sfilted in claim l in the fo.rm of tlieir , in which the symbol Hal in fotmula I signifies 

5 acid addition salt:S, chatactet.iZed in that the a chlorine atom. 
cOO:lpoutid II i.s -converted to the cOrt'esp<>nd• 8. D-lysergic acid chloride.in the form of an 25 
mg acid chloride hydrochloride ~th thionyl acid a:dditfon salt. . . . . . .. 
chloride. · . . · 9 . . D-dihydrolysergic .acid chloride in •the 

.. 4. A proceS"S for the production of eom- form "<>fan ac:id addition salt. · · 
10 pounds I stated in claim 1 in the form of theit 10. 1~Methyl .. D-Iy5ergic acid chloride in the 

acid addition salts, subs~tially as herein. des- fo!lil ·of an acid addition salt. 30 
cribed with reference to any one · of the ex- . 11. PhamlacelitlcaI cori:i.positions containing; 
amples. . · iii addition to an inert carrier, a compo\iild 

S. The compolindS of general formula· I claimed in any one of the claims 5 to 10. 
15 stated in claim I in the forn1 of their acid 

addition salts, whenever produced by. the pro- ·. : SANJ;>OZ PATENTS LIMITED;, 
cess claimed in any one of the preceding ·.by: Eric Potter and Oarkson; 
claims. · · ..... . Chartered Patent AgeDu. · 

6. The compounds of the general formula I """· .. 3ft, High ~olbmn, London, W.C.1 . 
.. . ~ '. ·. . . ·, . . 

LeuniDpm Spa: Printed fc>r Her Majesty'11: Staticmery Offi.~ by the Courier :Pr. 
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