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Esters of 8~-ergolinecarboxylic acids , i -Xi , exposed to strong bases, such as lithium diiso­
propylamide, in polar aprotic solvents gave enolates, which were decomposed by suitable proton 
donors to a mixture of epimers. This contained, apart from the starting 81~-esters, the corres­
ponding 8a-esters, la-IVa and Vla - Xia (65 - 80%) and VII (about 16%). Ex posure of 8a-ester 
XIla to these conditions produced epimerization on C(s) (abollt 54~, ) and, to a small extent, 
isomerization on C(I 0)' affording ester I (c. I %) and III (c . 5 ~{, ) . 

The recent finding 1 ,2 of high pharmacological efficacy of some derivatives of 8et-ergo­
line has prompted us to study epimerization on C(8 ) of(5R,8R,IOR)-8-methoxycarbo­
nyl-6-methylergoline (1, methyl ester of n-9,J O-dihydrolysergic-l acid**), and analog­
ous substituted esters, I I - XI. This eplmerization would make the mentioned 8et-ergo­
lines readily accessible. A similar epimerization of an ester of the 8et-series, viz. 

(5R,8S,lOS)-8-methoxycarbonyl-6-methylergoline (XJla, methyl estcr of n -9,1O-di­
hydroisolysergic-II acid**) would open the way to cster XIl, which is rather difficult 

to obtain. 

(5R,8S,10R)-8-Methoxycarbonyl-6-methylergoline (1a, methyl ester of n-9,1O-di­
hydroisolysergic-I acid) has so far been prepared via peptide derivatives of (5 R,8S,10R) 

-8-ergolinecarboxylic acid (e.g . via dihydroergotaminine-I (ref.4
)), or by selective 

hydrogenation of (5R,10R)-8-methoxycarbonyl-6-methyl-7,8-didehydroergoline\ ei­
ther way is a multistep synthesis from the starting 8~-compound and gives a rather 
poor overall yield. As is known, derivatives of (5R ,8R)-6-methyl-9,10-didehydro­
-8-ergolinecarboxylic acid Cn-Iysergic acid) readily undergo epimerization on C(8) 

by the action of alkaline agents in polar pro tic solvents even at room temperature
6

; 

the reaction is favourably influenced by the presence of a double bond at the 9,10-
-position of the molecule, which mediates conjugation of the enolate intermediate 
with the aromatic system ofthe indole part of the molecule 7 • As a result of saturation of 
this double bond, derivatives of the esters I and I a fail to epimerize under the given con-

Part LXVIII in the series Ergot Alkaloids; Part LXVII: This Journal 48, 312 (1983). 

Nomenclature by Stoll and coworkers
3
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ditions8
• Under more drastic conditions, such as the action of potassium tert-butoxide 

in tert-butanol at 80°C (ref. 9
), or potassium methoxide in methanol at 80°C (reUO), 

or sodium hydride in boiling xylene ll , Bernardi and coworkers succeeded in epi­
merizing some esters and amides of 8-ergolinecarboxylic acids (e.g. XIIa to XII, 
equilibrium proportion 7 : 3). 

TABLE I 

Epimerization of ester I with sodium hydridea 

Temperature Timeb Content 
Solvent °C min of la 

% 
- -------,._ - -_._--

Toluene 25 360 28·0 
Dimethylformamide 10 20 23-8 
Dimethyl sulphoxide 10 20 16·1 
Hexamethylphosphorictriamide 20 20 24·3 
Tetrahydrofurane 20 80 30·2 

a Four equivalents of NaH were used; samples were taken at 10 min intervals (ar 1 h intervals 
for toluene), brought into an excess of 2M-HCl at O°C and pH of the solutions was brought 
to c. 8. Extracts in dichloromethane were dried (MgS04 ) and subjected to HPLC; b time of the 
reaction after which the content of la no longer increased. -' , 

TABLE II 

Contents of 80:- and 813-epimers in the reaction mixture after epimerization of esters 1- Xl 
-------------

Starting estera Il III IV Vb VI VIl VIlI IXc X Xl 
- ------, 

Contents of epimers 
Ia-Xla, % 79·5 68·1 80'7 72-3 16·6 73-6 68·8 70'7 76'3 65·9 65·8 

Temperature, °C - 20 -20 -20 -15 -10 -10 -20 -20 -20 -20 

Time, mind 10 10 10 10 120 20 20 20 10 10 10 

a Unless otherwise stated, the epimerization was conducted by method C in tetrahydrofurane 
with 4 equivalents of lithium diisopropylamide; samples were taken at 10 min intervals and worked 
up as given in Table I; b eight equivalents of the base were employed; C two equivalents of the base 
were employed; d time of the reaction after which the contents of the axial epimer Ia- Xla 
no longer increased. 
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Ergot Alkaloids 1335 

]n our study of epimerization of esters of 8-ergolinecarboxylic acids we first dealt 
with epimerization of the ester 1 on C(8) by sodium hydride as base in various media 
and at different temperatures. The results are given in Table J. In the use of polar 
aprotic solvents the epimerization of the ester 1 by sodium hydride proceeded 
at a higher rate, but the portion of the axial epimer 1 a was not increased. Similar 
results were obtained even in the use of potassium tert-butoxide in the given solvents. 

It seems likely that under the given conditions the reaction is thermodynamically 
controlled, with the two epimers attaining an equilibrium via an ester-enolate anion. 
]n this equilibrium, which is not much affected by the base or solvent employed, the 
stabler 1z equatorial epimer I prevails (the ratio of I : I a == 7 : 3). 

I-XI 

R Z = CH3, R3 = R4 = RS = H 
I, la, Rl = CH3 

II, IIa, R 1 = C2HS 
III,IIIa, Rl = - CH(CH3h 
IV, IVa, R 1 = - (CHzhCH3 

la-Xla 

Rl = CH 3, R3 = R4 = R 5 = H 
V, Va, R Z = H 

VI, VIa, R Z = C2HS 
VII, VIIa, R2 = CH2CHzCH3 

VIII, VIIIa, R Z = - CHzCH= CH z 

Rl = R2 = CH3 

IX,IXa, R3 = R 5 = H, R4 = CH3 
X Xa R 3 = Br R 4 = R 5 = H 

XI, 'Xla: R3 = R4 = H, RS = OCH 3 

Molecular models reveal that the enolate that is common to the esters 1 and I a 
is sterically more shielded from the p-side. The bulky solvated cation, forming an ionic 
pair l3 with the enolate anion, is probably coordinated on the sterically more acces­
sible a-side of the plane enolate. Conversely, in hydrolysis of the enolate, i.e. a kineti­
cally controlled irreversible reaction, the electrophilic attack by protons should be 
expected from the p-side (equatorial attack), leading to the desired axial epimer. 

Using a described procedure 14 (the action of lithium diisopropylamide in tetra­
hydrofuran), we prepared lithium enolate of the ester I, which was decomposed 
in situ by a suitable source of protons (water alone or acidified with an organic 
or inorganic acid, a low-molecular-weight aliphatic alcohol). The axial epimer 1a 

indeed prevailed in the reaction mixture and its content did not much change (72 to 

Collection Czechoslovak Chern. Comrnun. [Vol. 48] [19831 



1336 Benes, Cerny, Miller, Kudrnac: 

TARLE III 

Esters of 8C(- and 8~-ergolinecarboxylic acids 

Yield, % M.p., oC Formula Calculated! Found 
Compound (method) solvent 

[!Xjbo a 

(mol.mass) 
------- .-

% C % H % N 
- --_._------- --_._----,_._- _ ._-------

lIb 82 167-168 99·8 ClsH22NlO2 72-46 7·43 9·39 
(A) ethanol-water (298'4)) 72·27 7·42 9·38 

{ttl 52 159- 161 55·7 ClsHllNlO2 72-46 7·43 9·39 
(e) ethanol-water (298'4) 72-19 7'40 9·38 

Ill d 76 224-226 -109,3 C19H24N202 73-05 7·74 8·97 
(A) benzene (312-4) 72-98 7·80 8·83 

IlIaC 68 162- 164 - 80·3 C19H24NlO2 73-05 7·74 8·97 
(e) benzene- hexane (312'4) 73·06 7'79 8·83 

IV! 57 169- 172 - 103, 1 C2oH26NlOZ 73 ' 59 8·03 8'58 
(A) benzene (326'4) 73'52 8'04 8'45 

IVa9 54 82-88 75 ·5 CZO H26 BZOZ 73·59 8·03 8·58 
(e) benzene- hexane (326'4) 73·24 8'06 8·53 

VII" 73 203 - 205 82·1 CJ9HZ4NlOl 73-05 7·74 8·97 
(B) benzene (312'4) 72-96 7·80 9·04 

VIlli 80 143- 146 - 117·2 C19HllNlOl 73 '55 7'15 9'03 
(B) hexane (310' 3) 73 '53 7'45 9·04 

IXa j 56 160-162 74·2 ClsHzlNzOl 72-46 7'43~, 9'39 
(e) methanol-water (298'4) 72-60 7·61 9·32 

Xak 42 185- 186 61·9 CJ7H19BrNzOz 56·21 5·27 7·71 
(e) methanol- water (363-3) 55·99 5·36 7'62 

XII' 41 169- 170 75-4 C1 7HzoNzOz 71·81 7·09 9·85 
(e) methanol (284'4) 71 ·84 7·20 10'00 

a Concentration 0'2, pyridine. b UV spectrum: Amax (Jog e) 291. (3'75), 281 (3 ' 84), 223 (4 '53) nm; 
IR spectrum: 3 340 (NH), 2 820 (NCH3), 1 720 (ester) cm - I; 1 H NMR spectrum: t5 8·15 (bs, 1 H, 
NH); 6·90-7·25 (m, 3 H, ArH); 6'85 (bs, 1 H, C(l)-H); 4·22 (q, J = 7·0 Hz, 2 H, COOCHl . 
. CH3); 2·50 (s, 3 H, NCH3); 1·31 (t, J = 7·0 Hz, 3 H, COOCHl CH3). C UV spectrum: Amax 

(log e) 291 (3'63), 281 (3'72), 224 (4 '43) nm; IR spectrum: 3340 (NH), 2820 (NCH3), 1 720 
(ester) cm - \ IH NMR spectrum: t5 8·05 (bs, 1 H, NH); 6,90-7,30 (m, 3 H, ArH); 6·80 (bs, 1 H, 
C(2)- H); 4·20 (q, 2 H, J = 7·0 Hz, COOCHzCH3); 2'48 (s, 3 H, NCH3); 1·25 (t, J = 7·0 Hz, 
3 H, COOCH2CH3) . d UV spectrum: Amax (log e) 293 (3 ,77), 282·5 (3'85), 226 (4'51) nm; IR 
spectrum: 3 340 (NH), 2825 (NCH3 ), 1 710 (ester) em -I. e UV spectrum: )' max (log e) 293 (3 '76), 
282 (3'84), 225 (4'58) nm; IR spectrum: 3 300 (NH), 2780 (NCH3), 1 730 (ester) em - \ IH NMR 
spectrum: t5 8'00 (bs, 1 H, NH); 6·90-7'40 (m, 3 H, ArH); 6·82 (bs, 1 H, C(2)-H); 5·10 (m, 1 H, 
COOCH(CH3lz; 2'40 (s, 3 H, NCH3); 1·15 (q, J = 6·0 Hz, 6 H, COOCH(CH3 lz).! UV spectrum: 
Amax (log e) 291 (3 '75), 281 (3'84), 224 (4'52) nm; IR spectrum: 3340 (NH), 2820 (NCH3), 

1720 (ester) cm- l
; IH NMR spectrum: t5 8·10 (bs, 1 H, NH); 6·85-7·20 (m, 3 H; ArH); 6'83 
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SO%) by conducting the epimerization in a temperature range from - 50 to 20°e. 

The same proportion of 1 and I a was naturally obtained in epimerization of the 

Sex-ester la , conducted under the same conditions. 
Use of non-polar solvents led to mixtures containing much less portions of the 

axial epimer (e .g. the conversion J --> 10 in toluene was only 28%), whereas in tetra­

hydrofuran or 1,2-dimethoxyethane as much as SO% of the Scx-epimer was obtained. 

The addition of dipolar aprotic solvents l 5 (dimethylformamide, hexamethylphospho­
rictriamide) or the use of other dialkylamides (lithium diethylamide, potassium di­

isopropylamide) did not increase the content of t he axial epimer 10. 
To ascertain the extent of applicabIlity of thi s mode of epimerization we tri ed 

it with other esters of S~-ergolinecarboxylic acid, Jl-XI. 
As can be seen from Table n, replacement of the methyl group by a higher a lkyl 

group (esters 1 I -1 V), as well as substitution a t positions 1,2,6 and 1 0 (esters VJ- X 1) 
had no significant influence on the portion of the axial Sex-epimer, whose content 

after the epimerization ranged between 66 a nd SO%. An exception, was the 6-nor 
derivative V, where the corresponding N-anion , produced by deprotonization of the 

secondary amine at the 6-position of the molecule, ma rkedly affected the possibility 
of formation and the stereochemistry of the ester-enolate anion. In this case an addi­

tion of hexamethylphosphorictriamide substantially rai sed the content of the axial 

epimer Va (from 16·6 to 40'3%). The properties of the newly prepared star ting esters, 
ll-lV, Vll, Vlll, and the epimerization products, Ila-IVa , 1Xa , Xa, are given 

in Table III; the prop~rties of the esters VlIa, VIlla see l
. 

(bs,l H, C(2)- H) ; 4'12 (t, J = 7·0 Hz, 2 H, COOCH2(CH2hCH3); 2-48 (s, 3 H, NCH 3 ); 1'50 
(m, 4 H, COOCH2CH2CH2CH 3), 0·90 (t, 3 H , COO(CH2)3CH3) ' 9 UV spectrum: }' m,x (log e) 

291 (3 '73), 281 (3 ' 83), 224 (4' 52) nm; IR spectrum: 3 350 (N H), 2815 (NCH3), 1 720 (ester) 
cm - 1 ; 1 H NMR spectrum: (j 7'98 (bs, L H , NH) ; 6·85 - 7·20 (m , 3 H, ArH); 6'80 (bs. 1 H, 
C(2)- H); 4·15 (t , 2H, J = 7'OHz, COOCH2(CH2)2CH 3); 2-40 (5, 3 H. NCH 3); 1·50 (bm, 
4 H , COOCH2CH2CH2CH 3); 0·89 (t, 3 H, COO(CH2h CH 3) ' /. UV spectrum: }' m.x (log e) 

289 (3'79), 279 (3'87), 221 (4,59) nm; IR spectrum: 3370 (NH) . 1 750 (ester) cm -1; 1 B NMR 
spectrum: (j 8'00 (bs, 1 H, NB); 6·80-7·30 (m, 3 H ,ArH); 6·82 (bs, 1 H, C(2)- H); 3'70 (5, 3 H. 
COOCH

3
); 0·88 (t, 3 H, N(CH2hCH3) ' i UV spectrum: }'m.x (log c) 290 (3'79), 279 (3 ,87) . 

222 (4 ' 59) nm; IR spectrum: 3 360 (NH), I 735 (ester) cm - 1 ; 1 H NMR spectrum: (j 8'00 (bs, 1 H , 
NH); 6·90- 7·20 (m, 3 H , ArB); 6·85 (bs. I H, Cm- H); 5·90 (m, 1 H, NCH 2CH= CH2); 
5·22 (bd, J = 17·0 Hz, NCH2CH= CHH trails) ; 5'18 (bd, J=: 9·0 Hz, NCH 2CH= CHH cis); 
3'70 (5, 3 H, COOCH

3
); 3'50 (bm, 2 B, NCH2CH= CH2)· J UV spectrum: Amax (log e) 299 

(3'83), 290 (3 '86), 225 (4 '54) nm; IR spectrum: 2790 (NCH 3) , 1 720 (ester) cm - I; 1 H NMR 
spectrum: (j 6,80-7-40 (m, 3 H, ArH); 6·69 (s. I B , C(2)- H); 3'75 (5, 3 H, NCH 3); 3'70 (5, 3 B, 
COOCH

3
); 2·40 (5, 3 H, NCH

3
) . k UV spectrum: Am.x (log 0) 291 (3 '77), 281 (3'96), 276 (3'96), 

225(4'61) nm; IR spectrum: 3220(NH), 1710(ester)cm- l
; IHNMR spectrum: (j 7·98 (bs, 

1 H, NH), 6·80-7·20 (m, 3 H, ArH), 3-70 (5, 3 H, COOCH 3), 2-40 (s, 3 H, NCH3). I UV spec­
trum: Amax (log e) 2900'76), 279 (3 ' 83), 223 (4'51) 11m; IR spectrum: 3240 (NH), 2780(NCH3), 
1720 (ester) cm- 1 ; IH NMR spectrum: (j 7·89 (bs, 1 B , NH); 6·85-7' 30 (m, 3 H , ArH); 6'78 

(bs,l H, C(2)-H); 3'70(5, 3 H , COOCH3); 2'30(5, 3 H, NCH 3)· 
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XI/ XI/a 

(5R,8R,lOS)-8-Methoxycarbonyl-6-methylergoline (XII, methyl ester of D-9,lO­
-dihydrolysergic-II acid 3

) can also be prepared by this epimerization from the 
accessible 8-equatorial isomer XII a (( 5R,8S,lOS)-8-methoxycarbonyl-6-methyl­
ergoline), although the situation is here complicated by the formation of their lO-iso­
mers, whose proportions depend on the reaction time, the solvent and the base 
(Table IV). However, the reaction gives good yields of the 8~-isomer XII, thus being 
the first rewarding method for its preparation16

. 

EXPERIMENT AL 

The melting points were determined on the Kofler stage and are not corrected. The analytical 
samples were dried at a reduced pressure of 30 Pa and a temperature of 80-1 OO°C. The specific 
optical rotations were determined in pyridine, employing a polarimeter Perkin-Elmer 141, and 
correspond to substances free of the crystal solvents. The ultraviolet spectra were measured. with 
a spectrophotometer Unicam SP 8000, using 0'001% solutions in methanol. The infrared spectra 

TABLE IV 

Epimerization of ester XIIa 

Temperature Time Contents of isomers, % 
Basea Solventb 

°C min 
XII fa XIIa 

LDAc THF - 20 15 0·8 54·0 5·2 40·0 
LDAc THFjHMPTd -20 1·2 54·5 6·3 38·0 
LDAc THFjHMPTd - 20 45 2'4 55·2 10·8 31·6 
NaH HMPT 10 30 0 29'1 0 70·9 

a Four equivalents of the base were used; the mixture was worked up for HPLC as described 
in Table I; b THF tetrahydrofurane, HMPT hexamethylphosphorictriamide; C lithium diiso­
propylamide; d tetrahydrofurane with 4 equivalents of hexamethylphosphorictriamide. 
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in KBr pellets were recorded in an apparatus Perkin - Elmer 577. The I H NMR spectra were 
measured employing a spectrometer Tesla BSC 487 (80 MHz) and approx. 10% solutions in deute­
riochloroform, with tetramethylsilane as in te rnal standard; the values of u are given in ppm. 
HPLC of the compounds prepared was performed in a chromatograph Varian 8500, eq uipped 
with a spectrophotometer Variscan 63 5, stop-flow dosing device, integrator CDS-III a nd re­
corder A-25 (Varian AG , U.S.A.) . Column: Micro Pak Si 5, 25 X 0·2 cm (Varian AG); mobil 
phase: dichloromethane- hexane-2-propa nc:l- triethyla mine (55 : 45 : I : 0'1) ; the f10w rate was 
60 ml /h, detection at 280 nm, sensitivity 0 - 0'5 AU. TLC was carried out on thin layers of sil ica gel 
Merck DC-Fertigplatte Kieselgel 60 F 254, using a system benzene- acetone- 25 % aqueolls am­
moni a 30 : 20 : 0' 1 (S-l ), or on reflex foils of silica gel with a luminscent indica tor (Silufol UV 254 
Kavalier) in systems S- I, chloroform- ethanol- triethyla mine 90: .10 : 5, o r benzene- dioxan­
-ethanol-triethylamine 50: 40: 10: 5. The spot s were detec ted under UV light at 254 nm or 
by spraying the plate with a 0'5% solution pf {J-dimethyla minobenzaldehyde in cyclohexa ne, 
followed by exposing it to vapour of hydrogen chloride. Preparative TLC was conducted on silica 
gel plates Merck PSC Fergitplatte Kieselgel 60 KF 254. In column chroma tography the com­
pounds were separated on si lica gel Merck Kieselgel 60 or Silpearl Kava lier in system S- I. 

Esters I-IV and IX (Method A) 

To 45 ml of an alcohol was added drop wise, under stirring a nd chilling to - 10 to - 20°C, 0·625 g 
(5 '25 mmol) of thionyl chloride, then 5 mmol of the correspondi ng aci d was added (I . 35 g of 
(5R,8 R,IOR)-6-methyl-8-ergolinecarboxylic acid l 7 for esters I - I V; 1-42 g of (5R,8R,IOR)­

-1,6-dimethyl-8-ergolinecarboxylic acid 18 for ester I X) an d the suspension was hea ted under 
a reflux condenser until the acid had dissolved (to the boil for 1·5 h with esters I , II and IX, 
for 23 h with Ill, and to IOODC for I h with I V). The a lcohol was distilled off ill vaCI/O, the re­
maining ester hydrochloride was taken in to 80 ml of water, the solution was alkalini zed with 
IM-Na HCO, and the precipitated product was recrystallized. The physicochemical constants 
and the yieids of the esters I (m.p. 185 - 187°C, [0:15° = - 103°, C 0'3, pyridine, yield 90%) 
and IX (m.p. 116- 1l 8°C, [0:15° = - .105°, C 0'3, pyridine, yie ld 81%) were consistent wi th the 
reported data4 ,18; for yie lds and physico-chemical propert ies of the esters II- I V see Table III. 

(5R,8 R,IOR)-6-Alkyl-8-methoxycarbo nylergolines VI - VIII (Method 8) 

(5R,8R,10R)-8-methoxycarbonylergoline I 9 ( V) was a lkylated with an a lk yl bromide (3 equi­
valents) in dimethylformamide, in the presence of an hydrous potassium carbonate (3 equi­
valents) , by a described procedure l 9 . The physico-chemical constants of the ester VI (m.p. 
172-174°C, [0:15° = -76°, c 0'2, pyridine) were consi stent with the reported data l 9

. For 
yields and physico-chemical properties of the new esters Vll and VIII see Table Ill. 

Preparation of Esters Ia- Xla and XII by Epimerization of Esters 1- Xl and Xlla (Method C) 

To a solution of 0·04 mol of lithium diisopropylamide (prepared 2o from diisopropylamine (4 '05g, 
0'04 mol) and a 1·5M hexane solution of butyllithium (26'6 ml, 0·04 mol)) in 50 ml of tetrahydro­
furane, under stirring and chilling to -20°C, was added dropwise a solution of 0'01 mol 01 the 
esters I-IV, VI- VIll, X(ref. 21 ) , Xl (rer. ll ), XIIa (rer. l6

), or 0·005 mol of V(ref.
19

), or 0 '02 mol 
of IX (ref.18), in a minimum amount of tetrahydrofura ne. The mi xture was stirred for 30 min 
at -20°C then chilled to -50°C and neutralized with 10% aqueous acetic acid to c. pH 7. 
The volati'le portions were removed ill vacl/o (water pump) at 40°C, the residue was stirred up 
in a satu rated aqueous solution of sodium hydrogen carbonate and the product was extracted 
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into chloroform. The solvent was distilled off and the residue was resolved by column chromato­
graphy or preparative TLC, or HPLC (ester Va). The separated start ing ester can be re-employed 
for the epimerization. 
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