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E lec t rophi l ic  addition of halogens  to 1 ,2-dihydro-4H-f l  -quinindines gives qua t e rna ry  sa l t s  
of 3-halo- /3-quinindanes ,  f r o m  which the co r respond ing  i so th iocyanates  and n i t ro  and iodo 
de r iva t ives  a re  r ead i ly  obtained by subst i tut ion of the halogen.  The s t r u c t u r e s  of the c o m -  
pounds were  con f i rmed  by the IR, UV, and PMR s p e c t r a .  

We have p rev ious ly  shown that  e lec t rophi l i c  subst i tut ion of the hydrogen a tom in the 3 posit ion occurs  
r ead i ly  because  of the e x c e s s  e l ec t ron  dens i ty  on the C (3) a tom in the 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - / 3 - q u i n i n -  
dine molecu le  (I), i .e . ,  because  of the l a rge  contr ibut ion of l imi t ing s t ruc tu re  III.  In pa r t i cu l a r ,  this  method 
was used  to obtain 3 - acy l - s ubs t i t u t ed  compounds (II) [1] in which the contr ibution of l imit ing s t ruc tu re  IV 
is a lso  quite l a rge .  Spec t r a l  methods  have been used [2] to show that  protonat ion of II, as in the case  of 
o ther  enamines ,  p roceeds  p r i m a r i l y  at the C(@ a tom to give qua te rna ry  sa l t  VI. 

X- CH 3 R' CH 3 R' CH 3 R' 

V, Vl l, ll Ill, IV 

I ,III ,  V R'=H; II, IV, VI R'=COR 

In the p r e s e n t  s tudy we have c a r r i e d  out the e lec t rophi l ic  addition of halogens to the enamine g ro u p -  
ing of 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - f i - q u i n i n d i n e  (I) and i ts  3 -subs t i tu ted  de r iva t ives  (II). Compound I, which 
was obtained by t r e a t m e n t  of/3 -quinindane methiodide (V, X = I) with aqueous alkal i ,  was ex t r ac t ed  with 
benzene and, without isolat ion,  subjec ted  to the action of b romine .  In this case ,  a c rys ta l l ine  c o l o r l e s s  
substance  p rec ip i t a t ed .  On the ba s i s  of the r e su l t s  of analys is  and the spec t r a ,  the 3 -b romo- f i -qu in indane  
me thobromide  s t ruc tu re  (VII) was a s s igned  to it .  It is f o rmed  as a r e su l t  of e lec t rophi l ic  addition of b r o -  
mine to I r a t h e r  than by subst i tut ion of a hydrogen in I, s ince in the l a t t e r  case  the l ibe ra ted  hydrogen 
b romide  should have conver t ed  a pa r t  (about half) of I to p-quin indane  me thobromide  (V, X = Br) .  How- 
eve r ,  there  is p r ac t i c a l l y  no V in the reac t ion  p roduc t s  - the fo rmat ion  of 3 - b e n z o y l - l , 2 - d i h y d r o - 4 -  
methyl-4H-/3 -quinindiene (IIa) by the act ion of a lkal i  and benzoyl chlor ide  on the products  of this reac t ion  
was not noted even by  means  of t h in - l aye r  c h r o m a t o g r a p h y  (TLC).  

A s i m i l a r  reac t ion  to give qua t e rna ry  sa l t s  of 3 - b r o m o - 3 - s u b s t i t u t e d / 3  -quinindanes (VIII) a lso  oc -  
cu r s  in the case  of the action of b romine  on 3 -subs t i tu ted  4 - m e t h y l - l , 2 - d i h y d r o - 4 H - f l - q u i n i n d i n e s  (II). 
Here  the fo rmat ion  of VIII  can only be the r e su l t  of e lec t rophi l i c  addition of b r o m i n e .  Orange or l ight -  
brown c rys t a l l i ne  compounds with e m p i r i c a l  f o rmu la s  C20HI7Br4NO or  C20H1714NO , r e spec t ive ly ,  a re  fo rmed  
when a benzene solution of b romine  or iodine is added rap id ly  to a benzene solution of 3 - b e n z o y l - 4 - m e t h y l -  
1 ,2-dihydro-4H-f l  -quinindine (IIa). The UV s p e c t r u m  of the f i r s t  substance  is s i m i l a r  to the UV s p e c t r u m  
of the me thobromide  (VIIIa), while the PMR s p e c t r u m  of the compound with four b romine  a toms  is p r a c t i c -  
al ly the s ame  as the PMR s p e c t r u m  of VIIIa,  i .e . ,  only one b romine  a tom is in the/3 -quinindane r ing in the 
orange compound.  Consequent ly ,  the r emain ing  three  a toms a re  contained in the anion (Br~). On the bas i s  
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of these  data ,  the 3 - b e n z o y l - 3 - b r o m o  (or, r e spec t ive ly ,  3- iodo)-f l -quinindane me thope rb romide  or  me th o -  
per iodide s t ruc tu re  (IX and XV) can be ass igned to the compounds obtained. 

It  was found that  the bromine  in the 3 posit ion of VII and VIIIa is ve ry  labi le .  On a t t empts  to r e -  
place the ionic b romine  by iodine, both the ionic and covalent ly  bonded b romine  a re  rep laced  immedia te ly  
to give X and XIa.  However ,  in the case  of 3 - N - p h e n y l c a r b a m o y l - 3 - b r o m o - ~  -quinindane methobromide  
(VIIIe) under  s i m i l a r  condit ions,  only the ionic b romine  is r ep laced  to give the methiodide (XII). 

Using this high r eac t iv i ty  of the halogen in the 3 posi t ion,  we c a r r i e d  out other  nucleophil ic subs t i -  
tution r e a c t i o n s .  When aqueous solut ions of 3 -b romo-~-qu in indane  methobromide  (VII) and po ta s s ium 
thiocyanate a re  mixed,  the qua t e rna ry  s a l t -  3- i so th iocyanato-f i -quin indane  methothiocyanate  (XIII) - 
p rec ip i ta ted ,  while 3 - n i t r o - 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - f i - q u i n i n d i n e  (XIV) was obtained {after t r e a t m e n t  
with alkali) by the action of sodium ni t r i te  in aqueous alcohol on X at 50 ~ 

The s t r u c t u r e s  of the compounds were  conf i rmed  by the IR, UV, and PMR spec t r a .  The UV sp ec t r a  
of the qua te rna ry  sa l t s  (VII, IX, XV, VI I Ia -e ,  and XIII) a re  ve ry  s i m i l a r  to one another  and to the s p e c t r u m  
of fi -quinindane methiodide (V, X = I) because  of the absecne of conjugation of the subst i tuent  in the 3 pos i -  
tion with the bas ic  ch romophore  - the quinolinium r ing .  Two m a x i m a  at  244-250 and 329-337 nm a re  
c h a r a c t e r i s t i c  for  these compounds,  while there  is ve ry  intense absorpt ion in the vis ible  region (455-480 
nm [1]) for  the s ta r t ing  1 ,2-dihydro-4H-f i  -quinindines,  for  example ,  the 3 -acy l - subs t i t u t ed  compounds 
( I Ia-e) .  In con t r a s t  to the co r respond ing  s ta r t ing  1 ,2-dihydro der iva t ives ,  in which the carbonyl  f requency 
is v e r y  s t rong ly  shifted to the low-f requency  region (VCO 1500-1525 cm -1) [2], a vCO carbonyl  band is ob- 
s e rved  at 1658-1680 c m  -1 in the IR s p e c t r a  of 3 - a roy l - subs t i t u t ed  me thobromides  (Villa-d).  An amide 
carbonyl  band is obse rved  at  1670 c m  -1 in the ~ s p e c t r u m  of 3 -b romo-3-N-pheny lca rbamoyl - f~  -quinin-  
dane methobromide  (vIIIe) ,  while VCO is at 1620 cm -I  in the s p e c t r u m  of the s ta r t ing  amide (IIe). 

I CH a CNS- GH3 NCS 

XlV . X / Xlli  

I ~ , - ~ .  ~r _ I ../\, 
Cfl 3 Br CH 3 X a CH 3 X COC6H ? 

I Vii IX, XV 

R' r CH a B B r -  J-.. R/r COR CHa COR 

Xl a VllI a -  e 11 a - e  

II ,Vl l l  a R :C6Hs ;  b R=P-CHaCeH4;c R=m-CICsH4; d Rffip-CHaOCoH4; 

g=NflC~Ha; IX X = B r ;  XV X = !  

Bands c h a r a c t e r i s t i c  for  the CNS- anion at  2160 cm -1 (vs) and for  i so th iocyanates  at 2060 (s) and 1980 
(m) cm -1 are  noted in the IR s p e c t r u m  of methothiocyanate  XIII;  a v C _ B r  band at  524 c m  -1 is obse rved  for  
the bromide  (VII), while a v C _  I band at 497 c m  -1 is obse rved  for  the iodide (X). 

Signals f rom a roma t i c  protons  at 7.8-8.92 ppm, a s ingle t  f rom an N-methyl  group (5 4.51 ppm), a 
mul t ip le t  cen te red  at 3.55 ppm f r o m  the protons of the methylene group at tached to C(1), a m a r k e d l y  spl i t  
mul t ip le t  f r o m  the protons of the C(2 ) methylene group at 2.63-3.4 ppm, and a quar te t  f r o m  the C(3 ) me thy l -  
idyne proton (6.04 ppm) are  obse rved  in the PMR s p e c t r u m  of 3 - b e n z o y l - 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - f l -  
quinindine (IIa) in CF3COOH. The signal  of a methylidyne proton is absent  in the PMR s p e c t r u m  of 3-  
bromo-3-benzoyl - /~-quin indane  methobromide  (VIIIa) in t r i f luoroace t ic  acid, while the s ignals  of the me thy l -  
ene protons  at tached to C (l) and C (2) are  mul t ip le ts  cen te red  at  3.74 and 3.51 ppm, r e spec t ive ly ;  6NCH3 
4A8 ppm (singlet) .  The shape of the PMR s p e c t r a  in the a roma t i c  proton region for  IIa and VIIIa is a l -  
m o s t  comple t e ly  coincident .  As a l r eady  s tated,  the PM~R s p e c t r u m  of 3 - b r o m o - 3 - b e n z o y l - ~  -quinindane 
me thope rb romide  (IXa) is p r ac t i ca l l y  the s ame  as that  of the s p e c t r u m  of the methobromide  (VIIIa): mu l -  
t iplets  cen te red  at 3.74 and 3.49 ppm [protons at tached to C (1) and C (2), r espec t ive ly] ,  s ignals  f r o m  five 
a romat ic  protons at  7.53-8.5 ppm, and a s ingle t  of an N-methy l  group a t  4.48 ppm.  
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EXPERIMENTAL 

3-Bromo-fl-quinindane Methobromide (VII). Benzene (12 ml) was added 
to a suspension of 1.24 g (4 mmole) of ~ -quinindane methiodide (V, X = D [3] 
in I0 ml of water, after which 5 ml of 10~ sodium hydroxide solution was added 
with stirring under argon. After I0 rain, the benzene solution was separated 
and cooled, and a solution of 0.22 ml (4 mmole) of bromine in 5 ml of benzene 
was added slowly. The resulting oil was triturated with acetone, and the solid 
was removed by filtration to give 0.95 g (69~ of VII with mp 132-133.5 ~ (de- 
comp., from acetonitrile). UV spectrum, ~max, nm (logr 248 (4,42), 334 
(4.01). Found,%: Br 46.8; N 4.1. C13H~3Br2N. Calculated,Z: Br 46.6; N 4.1. 

3-Bromo-3-aroyl-/~-quinindane Methobromides (Villa-d, Table I). A 
solution of an equimolecular amount of bromine in benzene was added with cool- 
ing to a benzene solution of 3-aroyl-4-methyl-l,2-dihydro-4H-fl-quinindine 
(Ila-d). After 2 h, the precipitated VIIIa-d was removed by filtration and re- 
crystallized from alcohol. 

3-Bromo-3-N-phenylcarbamoyl-/3-quinindane Methobromide (VllIe). A 
solution of 0 .I ml (2 mmole) of bromine in 5 ml of benzene was added with 
cooling to a suspension of 0.6 g (2 mmole) of 3-N-phenylcarbamoyl-4-methyl- 
1,2-dihydro-4H-fi-quinindine (He). After 30 min, the precipitate was removed 
by filtration to give 0.85 g (95%) of ViiIe with mp 180 ~ (decomp., from alcohol). 
UV spectrum, ~ max, nm (log c ) : 248 (4.55), 334 (4.05). IR spectrum: v C O 
1670 cm -I. Found,Z: C 51.8; H 4.1; Br 34.7; N 6.2. C26H23Br2N20. Calcu- 
lated,~: C 52.0; H 3.9; Br 34.6; N 6.1. 

3-Bromo-3-benzoy l -~ -qu in indane  Methoperbromide (IX). A solution of 
0 2  ml (4 mmole) of bromine in 10 ml of benzene was added to a solution of 1.14 
g (4 mmole) of 3 -benzoy l -4 -methy l - l ,2 -d ihydro-4H-f l -qu in ind ine  (IIa) in 90 ml 
of benzene.  After 10 rain, the precipitate was removed  by f i l t rat ion and washed 
with benzene to give 0.9 g (38~c) of IX with mp 130.5-132.5 ~ [from ace ton i t r i l e -  
water  (1 :1)] .  UV spect rum,  ~max,  nm ( logc) :  250 (4.44), 334 (4.00). Found, 
%: C 39.5; H 2.4; Br 53.1. C20HITBr4NO. Calculated,~c: C 39.8; H 2.5; Br 52.8. 

3-Iodo-3-benzoyl-fl-quinindane Methoperiodide (XV). A solution of 1 g 
(3.95 mmole) of iodine in 10 ml of alcohol was added with cooling to a suspen-  
sion of 1.18 g (4.1 mmole) of IIa in 50 ml of alcohol.  After  30 min, the p re -  
cipitate was removed  by fi l trat ion to give 1.44 g (44~c) of XV with mp 75.5- 
77.5 ~ (decomp.). Found,Z: I 62.8; N 1.9. C20HITI4NO. Calculated,~c: I 63.4; N 
1.8. 

3-Iodo-fl-quinindane Methiodide (X). A total of 0.5 ml of a sa turated 
aqueous solution of potass ium iodide was added to a concentra ted  aqueous solu-  
tion of 0.2 g (0.6 mmole) of VII. The resul t ing precipi tate  was removed  by 
fi l tration to give 0.15 g (41.2%) of X with mp 121-122 ~ (decomp., f rom water) .  
Found,~c: I 56.0; H20 3.8. C13HI312N �9 H~O.* C~lculated,~c: I 55.7; H20 4.0. 

3 - Iodo-3-benzoyl -~-quin indane  Methiodide (XIa). A 2-ml sample of a 
sa tura ted  aqueous solution of potassium iodide was added to a solution of 0.45 
g (1 mmole) of 3 -bromo-3-benzoyl - f l -qu in indane  methobromide (VllIa) in 40 
ml of water .  The resul t ing precipitate was removed by fi l tration to give 0.37 
g (68c/c) of XIa with mp 80-82 ~ (decomp.). Found,Z: I 46.8; N 2.5. C20H1712NO. 
Calculated,~c: I 46.9; N 2.6. 

3 -Bromo-3-N-pheny lca rbamoyl - f i -qu in indance  Methiodide (XII). A 
sa tura ted  aqueous solution of 0.33 g (2 mmole) of potass ium iodide was added 
to a solution of 0.46 g (1 mmole) of VIIIe in 2 ml of wate r .  The precipi tate  was 

* The compound loses  water  of crys ta l l iza t ion  on vacuum drying (at 1 5 m m  and 
75 ~ over  phosphorus pentoxide. 
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r emoved  by f i l t ra t ion to give 0A g (78%) of XII with mp 124-128 ~ (decomp.,  softens at  99 ~ f r o m  wate r ) .  
UV s p e c t r u m ,  Xmax, nm (log e): 244 (4o56), 329 (3.92). Found,%: C 46.6; H 3.5; I 25.4; N 5.2~ 
C20HIsBrIN20. Calculated,%: C 47.2; H 3.6; I 25.1; N 5.5. 

3 - I so th iocyana te -~-qu in indane  Methothiocyanate (XIII). A solution of 0.35 g (0.365 mmole)  of 
po ta s s ium thioeyanate in 2 ml of wa te r  was added to a solution of 0.5 g (0.146 mmole)  of VII in 20 ml  of 
wa t e r .  Af te r  1 h, the p rec ip i t a ted  XIII (0.27 g) was r emoved  by f i l t ra t ion to give a product  with mp 124- 
125 ~ (decomp.,  f rom alcohol).  UV spec t rum,  ~ m a x ,  nm (log e) :  250 (4.31), 334 (4.01). Found,%: C 60.1; 
H 4.5; S 21.0. Cl~H13N~S 2. Calculated,%. C 60.2; H 4.3; S 21A.  

3 - N i t r o - 4 - m e t h y l - l , 2 - d i h y d r o - 4 H - ~  -quinindine (XIV). A solution of 0.07 g (0.1 mmole)  of sodium 
ni t r i te  was added to a heated  (to 50 ~ solution of 022  g (0.05 mmole)  of X in 10 ml  of 80~ aqueous alcohol,  
and the mix ture  was allowed to stand at  50 ~ for  2 h, a f t e r  which 20 ml  of benzene and 0.2 ml  of 10~c sodi -  
um hydroxide solution were  added. The dr ied  benzene solution was vacuum evapora t ed  to give 0.11 g of 
XIV with mp 144 ~ ( f rom alcohol) .  Found,%: C 68.3; H 5.3; N 12.1. Ci3H12N202. Caleulated,~c: C 68.8; H 
5.B; N 12.3. 

The IR s p e c t r a  of suspens ions  in m i ne ra l  oil were  r eco rded  with a UR-10 s p e c t r o m e t e r .  The UV 
s p e c t r a  of alcohol solutions were  r eco rded  with a Hitachi r ecord ing  spec t ropho tome te r .  The PMR s p e c -  
t r a  of solutions in deu te roch lo ro fo rm were  r e c o r d e d  with a JNM-4H s p e c t r o m e t e r  with an operat ing f r e -  
quency of 100 MHz with hexamethyldis i loxane as the in ternal  s tandard ;  the chemica l  shif ts  a re  indicated 
re la t ive  to t e t r ame thy l s i l ane .  
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