
Tetrahedron Letters No. 7, pp 639 - 642, 1978. Per&non Precs. F'rinted in Great Britain. 

UNUSUAL 

Institute of 

REACTION OF AN 9,11-UNSA!FURATED RING A AROMATIC 
By-STERO~ WITH N-~~~~~I~DE 

Jordan Zjawiony and HenryIs Zajqo* 
Organic Chemistry,!i!echnical UniVersity,Z&Qi go-924,poland 
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We have been interested' in the study of the reactivity of 17~4_, 

20;20,21-bismethylenedioxy-l9-norpregns-l,3,5(10),9(l1~ -tetraen-3-yl methyl ether(I)* 
In the present communication we wish to report an unusual reaotion aourse Of(l) 
with I-bromsuco$ni&de, When (I) was refluxed with NBS in CC14 solution in the 
presence of azobieisobutyronitrile (AIBN) for 10 minute8 a complex mixture ~88 
obtained. Repeated chromatography and crystallization from methanol hucnished five 
compounds (II-VII, whose 8i2FUCm coala be deduced from their analytical and spe- 
ctral characteristics. The result8 are depioted in chart 1, and the physical oha- 
racteristics of the oompounds (II-VI) are su.mmarised below: 

Compound (II): C231i2305Br(m.p.264-2650) ,[QLg' -25'10 0,6,CHC13), 1 ‘sH 240 nm 
(&=58.800), 277(~=5170), 290(E=5700), 306(~=6380), 322(f=792O)and 348(~=5750); 
Jmaz(KBr~:1615,1595,1575,1500,1080 cm-'. ~(CD~13):~0.75 ppm (s,3,18+), 
4.00("s",S,21-t1;1 and (X30-), 5.11,5.15,5.24(m,4,~),6.83(a,l,J~2_ll-10 X5,12-H), 
7,i1td,l,Jll_,2-10 Hz,ll-If), 7.22(d,l,J2_1=10 Ha, 2-H), 7.32(d,1,J74=9 Hz, 7-H), 
8.06{d,l,Jl_2~10 Hz, I-H), &12(d,i,J6_,-9 HZ, 6-R). 

Compound (III1 : c2qjg 5 3 0 Br (m.p,192-194°),[dj~0-3740(c.0.9,CH~1 ),lEtoH 269 mn 
(t=41,400), 282.5(&r37.500), 292@=35.700), 3631617650) and 378~~-64~~~~K~ 
1630,1610,1580,1540,1500,1090 cm-'. 
J 01'7 Hz, 

PMR(CClQf :~I.11 ppm(s,3,18-R3), 2.84(&2, 
16-H2]* 3*97(s,2,2l*H2)* 4*Ol(s,3,CH30-), 5.02,5.08,5.10,5.21(m,4,BB3D) 

6!;&,1,12-H), 7.16(d,l,J2_1=10 Hz, 2-H), 8.17(d,1,J7_6=9,5 Hz, 7-R), 8*41jd,1, 
J6_'=9,5 Be, 6-H), 8.80fd,l,J1_2=10 Hz, 1-H); MS{70 eVfm/e:612(78,9%),597(3,1$), 
567(17,1$),445(39,4%), 430(36,&j ,409(71,096) ,366(31,696), 324(100,@),281(26,3$) 
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colpapma (IV): C24H2006Br4(m.p.250-255°) ,[a];" -236'(c 0.8 cHcl3)~ 1'"" 268 nm 

(~r42100),283(e=40500),292(~=41700) and 363(@8650), g-(KBr): 16%161%159% 

1540,1500,1085 cm-'. PKR(CDC13):&1.25 ppm(s,3,18-H3),3.65(s,3,16-ocH3),4.05 

(s,3,3-~~),4.07,4.51(da,2,J 

$ 

em=10 Hz,21-H2),5.06,5.17,5.22(m,4,BMD),7.12 (~~1, 

12-H),7.26(d,l,J2_, =I0 Hz,2-H ,8.25(d,l,J7_6=9 Hz,7-H),8.43(d,l,J6_f9 Hz, 6-H), 

8.92(&l rJ1_2 =IO HZ,I-H).MS(~O eV)m/e:720(12,5P),676(2,@) ,675(1,@) ,642(15,ti), 

641 (12,5$),611 (13,7$),532(22,5~),445(22,5k) ,381(3o,d) ,103(~00,05g). 
compound (v): C25H2507Br3(m.p.188-1920),~c&.]~o -10.2' (c 1.2 CH(X3),a~ 244 ~1 

(e=245CO),ehoulder ,264(~-50800),305(&-10900),312(~~10500),335(~~4500),354(~~2850), 

J_(KBr) :1630,1600,1575,1510,1100 cm". m(cDc13) :$1.X PPm (~,3,18-%j 9 

3.28 (a,3,16 j-ocH3),3.71 ( s,3,11~-OCH3),4.08(s,3,3-oCH3),4.10(s,f,f2?-H), 

4.11,4.65 (dd,2,J gem-~o Hz,21-H2),5.10(s,l,16~-H),5.22(~,1,11 P-H),5.35,5.60 

(m,4,=) ,7.39(w,J2_, =9,5 Hz,20H),8.15(d,l,J7x9 ~,7-H),8.29(d,l,J6_?'9 Hz, 

6-H),8.43(&,1 ,Jl_2 =g,5 Hz,l-H). Ms(70 eV)m/e: 674(37,5%),594(10,0%) ,564(5,596), 

447(10,U$),355(25,0%),276(~5,@%),~31(~00,096) 
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(:-76.300) 281(~f5090),293(Eo6680),348(E135M))i 3 

m C ~306Br(m.p.224-225~,[d]~"=-800(c,0.6~O$13),~~ 240 nm 

1100 cm-l' 
: 1615,1590,1550,15OO, 

,PMR(CDC13): 80.61 ppm(s,3,l8-H3),4.05(v,5,21-% and O#O-),4.10 
(a,i,J=4,5 Hs,l2a-H),4,60(a,l,J-4,5 Hs,llcr-H),5.13,5.18,5.30(m,4,~),7.30(d,l, 

J7,99,5 Ba,7-W,7.32(d,l,J2,, 
-10 Hz,l-EI), 

-10 &,2-H),8.24(d,l,J6_?r9,5 &+H)8.30(d,l,J,_2 

The tentative mechanism Of fOZ7MtiOn Of COBlpOwld6 (II-VI) i8 CUtlined in Chsrrt8 

(Iaf 

i-isomeriration 
ii - NBS 

Bromination Of (I) at any Of the three r8aCtiv8 pOSitiOn (6,8 cmd 12)ihmi8h8s 
labile bromoderivative, which eliminates hydrobromic aoia and forms a diene, 
capable Of i8OmeriZatiOn into th8 aromatic Steroid Of 8quilenine typa(cf.ref.2). 
Under the reaction Condition8 this undergoes eaeg bromination at the poeition 4 
yielding the intermediary (Is). O0mp0und (1I)resulte rrom bromination of the 
intermediary (Ia) at C,, followed by 8lilaiIMktiOB of K&r. A seriee of bromination, 
bromine addition react&e followed by HBr elimination8 and 6olvolyeia of reae- 
tive bromoderivativee, crystallising product8 from methanol givee rise to the 
compound (V) ae outlined in chart 3. 
Compound (Ia) however cau be tranaform8d into the bie-bromoeubatituted benzylic 
derivatfve(cf ref.3) which undergo88 reaction sequences ae outlined in chart 3 
and furnishea compounda (III) and (IV). similar br~~tio~de~d~br~~tion 
and eolvolytic diaplac8ment of active 

3-6r 
brominea under reaction oonditione have 

been obeerved in other 08888. The 8pOXide (VI) eeeme to be an arteiaot of one 
experiment in which probably not etriotly anhydroue oonditione wer8 Obg8rVed. 
It possibly results from the compound (II) aa a consequence of bypobromcua soia 
addition and Ek-elimination reaction. Accordingly, it ie formulated ae the 11 
12~ -epoxide. e, . 
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