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Abstract - A new and improved brominatlon of a-ergocryptine and 

some other ergot alkalo~ds of the typel, ?, and 2 uslng 3-bromo- 
-6 - ch lo ro -2 -me thy l imidazo / l . 2 -b /py r~daz ine -b romm complex (5)as - 
a new brommating agent,to give purified 2-bromo derivatives in 

yields up to 81%,is described. 

The halogenation of ergot alkaloids of the typesl, 2, a n d 2  was 

descrlbcd r m n : ;  y-ars ago. A a m k r  of different hilqenating agents, including 

bromine, pyridine hydrobromide perbromide, N-bromosuccinlmide, N-bromophthalimide, 

14-iodosuccinimlde, N.2,6-trichloro-4-nitroacetanilide, t-butylhypochlor~te and 

others in dioxane usually at elevated temperatures has been employed for this 

purpose Recently, the clinically important 2-bromo-o-ergocryptine (2; R1=H, 
R2=Br, R =4c) has been prepared in 38% yield by brominat~on of a-ergocryptine with 

8 
N-bromosucclnirnide in dioxane '. However, the yields of monobrominated products 
are relatively low evenunder opt-lexperimental conditions, due to the formation 

of polybromo derivatives, undefined decomposition products, deeply colored 

resinous material and epimer~zation at position 8. Moreover, the ergot alkaloids 

with a peptide side cham can be easlly transformed into 12'-0-alkyl derivatives 

in the presence of alcohols in acidic solutions Ir2. 

During our continous interest in the chemistry of azolo-azines with a 

bridgehead nitrogen atom we observed that some imidazo/l,Z-b/pyridazine 

derivatives form stable, well defined 1:l complexes with bromine, which can be 
4 used as brominating agents for a varlety of organic compounds . 

In this communication we would like to report on the bromination of 

a-ergocryptine and some other ergot alkaloids with this new brominating agent, 



namely,3-bromo-6-chloro-2-methylimidazo/l,2-b/pyridazine-bromine complex, the 

compound whlch has been previously synthesized in our laboratory by bromination 

of 6-chloro-2-methylimidazo/l,2-b/pyridazine with an excess of bromine in acetic 
5 

acid . 
This method has several advantages over the previously reported procedures. 

The brominating agent is stable in the solution when halogenated hydrocarbons are 

used as solvents, it is selective and does not lead to large amounts of side pro- 

ducts, including those which result from epimerization at position 8. The bromina- 

tion i s  carried out at room temperature and is complete in few minutes giving 

purified 2-bromo derivatives of ergot alkal-oids in 50-818 yields. Epimerization at 

position 8 is minimal due to short reaction time. Usually, 1.2 to 1.5 moles of 

brominating agent is used per one mole of ergot alkaloid. The excess of brominating 

agent can be easily decomposed by addition of acetone and ammonium hydroxide, and 

the product isolated by extraction, column chromatography and/or crystallization 

from appropriate solvents, to obtain 2-bromo derivatives in pure form. From the 

reaction ndxture 3-bromo-6-chloro-2-methylirnid;lzo/l,2-pyridazine can be isolated. 

This can be converted back into the brominating agent by treatment with an excess 

of bromine in acetic acid. 
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The starting compounds which are not commercially available were prepared 

according to the procedures described in the literature: 6-chloro-2-methylimldazo 

/I ,2-b/pyrazme 6; 3-bromo-6-chloro-2-methylimidazo/l,2-b/pyridazine ', 9,10- 
8 9 dihidroergotamine ', 9,10-dihydro-a-ergosine< meergosine , o-ergosine , 

o-ergocryptine lo, SR, SR-lysergic a c ~ d  diethyl amide11'12, and l-nethyl-9.10- 

dihydrolysergic acid methyl ester 
13.14 

Preparation of the brominating agent, 3-Bromo-6-chloro-2-methylimidazo/1,2-b/ 

wridarine-bromine co- ( 5 )  . 

a)  A solution of 6-chloro-2-methylimidazo/l,2-b/pyrida~1ne (1.67 g, 0.01 M) 

in glacial acetic a a d  (25 ml) is treated dropwise with an excess of bromine at 

room temperature. Thr! resulting precip~tate, which is formed immediately,is collected 

by filtration and washed with glacial acetic acid (5 ml). The crude product is 

recrystallized from acetic acid and washed with diethyl ether in order to remove 
0 

acetic acid, and dried in vacuo at 30° C for one hour. Yleld 75-90 8,mp. 217-220 C, 

lit. mp. 217-220'~ '. 
b) 3-Bromo-6-chloro-2-methylimida~o/1,2-b/pyridazine-bromn complex may 

be regenerated from 3-bromo-6-chloro-2-methJ~limidaza/l,2-b/pyridazine in the 

follow~ng way. 3-Bromo-6-chloro-2-methylimidazo/l,2-b/pyrldazine (0.23 g, 0.00093 M) 

is dissolved in glacial acetlc acid (2 ml) and treated dropwlse with bromine 

(0.00139 M) in glacial acetic acid (1 ml). The work-up procedure is the same as 

above. Yield 0.38 g (90 8 1 ,  mp. 217-220"~, lit. mp. 217-22L11c, ir spectrum 
5 identical with that of an authentic specmen . 

Bromination of ergot alkaloids. A typical procedure. 

2-Bromo-9.10-dihydro~?rgotamine (1; R1=H, R2=Br, R8=4a) 

To stirred solution of 9.10-dihydroergotamlne (1; R1=H, R2=H, R8=4a) 

(0.584 g, 0.001 M) dissolved in methylene chloride (20 ml) 3-bromo-6-chloro-2- 

methylimidazo/l.Z-b/pyridazine-bromine complex ( 5 )  (0.612 g, 0.0015 M) in 

methylene chloride (180 ml) is added. The mixture is stirred at room temperature 

for two minutes, followed by addition of acetone (10 ml) and aqueous ammonium 

hydroxide (2%. 100 ml). The organic layer is separated and aqueous layer 

extracted twice with methylene chloride (200 ml each time). The combined 

extracts are evaporated in vacuo and the dry residue applied to a column 

containing silicagel (50 g), using a mixture of methylene chloride: ethanol (20:l) 

as eluent. 3-Bromo-6-chloro-2-methylimidazo/l,Z-b/pyidaie (0.23 g) is obtained 

as the first component. Further elution yields pure 2-bromo-9.10-dlhydroergotamine 
1 

(1; R ~ = H ,  R~=BT, R8=4a) (0.33 g, 50%). mp. 198-200~~. lit. mp. 198-19g0~ , 
J o J 6 0  =-8d0 (c=l, pyr~dine), lit. / u I ; O =  -87O I, ir and nmr spectra identical 

1 with those of an authentic specimen . 
Under essentially the same reaction conditions some other ergot alkaloids 

were brommated. The expermental details are summarized in the Table. 
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