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&Q&& - U i d i n e s  r e a c t  v i t h  d i o h m y l ~ i n e 2 , 2 ' - d i ~ & o n y l  chlor ide  to yield 

polyhetemcycles.  Reactions of some of the  l a t t e r  v i th  reducing agents are 

alw rerrortsd. 

The react ions  of compounds containing t h e  amidhe group ( I )  u i t h  a multifunetionel reagent 

(11) containing two e l a c t m p h i l i c  terminal centers  spaced Pram a csn t ra l  nucleophilie center,  
1 

to give der ivat ives  o f  t h e  type ( I l l )  have been reported ear l iar  by Katritzky a t  al . The 

reac t ions  of diphenylaminb2,2'-diearbonyl chloride (IV) were investigated i n  t h i s  connection 

v i t h  bensimidamle, 5,6dimethylbmsimida~01e, 4-quinazolone and N,N'-diphenylbenzamidine. 

We have now extended the  scope of t h i s  reaction to other amidin. derivatives2. In each 

case, t h e  react ion pmcssdsd to give polyhatnocyr les  having the cornon s t ruc tu ra l  u n i t  (111, 
1 

E ?>c 0).  The action of reduring a g m t s  on some a f  these  and re l a t ed  polyhetemcycles have 

a lso  bean investigated. 

R a  u i t h  B-bromo-,2-methvl-. and-re-pquinazolone 

The reagent, d~hanylamine2,Z'-dicarbanyl chlor ide  (IT) was-prepusd according to t h e  
3 1 4 

method o f  Hanning and Brummer as modified by Katritzky st a1 . 6Bmmo-4-quinazolone reacted 

with a rmlar pmport ion of I V  in  t h e  presence o f  excess triethylamins i n  refluxing diglyme to 

yie ld  12-bmmo-4b,9a,14btriazatribm~o[a,e,~ph~alan~9,10,15-trione (Vl),  C22H12Ns03Br, as 
t 

an amorphous w l i d .  The compound shoved t h e  e q e e t e d  twin M a t  445 and 447 carrespending to 

7 9 ~ r  and "B?. In tense  Mf-1  peaks a t  & 444, m& 446 character is t ic  of compounds containing 

t h e  grouping (111, 6 Z > C  = 0)' were observed. The US fre@entation "as s imilar  to t h a t  
1 t 

observed f a r  t h e  unsuhstitutad bexaeycls (V) . character is t ic  peaks were obtained at M - H a )  

(418, 416), Mt-HmZ (402, 400) and & 332. Peaks a t  m h  224 and 226 could be  ascribed to 

bromoquinazolane whi le  those a t  m& 2.22 and ? ? l  were due to the l o s s  o f  quinazolinyl and 

quinaeolone respect ively  Prom Mf. The m& 222 successively loses CO, Mi and CZH2 give 

peaks a t  m& 194, 166 and 140. Doubly charged peaks were observed a t  m& 223.5 and 222.5 

( ~ ' 9 ,  and 209.5 and 208.5 (M-C3)+t. The I R  spectruv showed bands a t  1742, 1680 ( M ) ,  1602 

(m) 4'. The Nm q e e t m  of t h i s  compound could n o t  be recorded due to i t s  extrene 

i n w l u b i l i t y .  
5 6 - ~ i t m - 4 - q u i n ~ ~ a l o n e  on reflux i n  tetrahydrofuran vi th  I V  and excess t r i s thylamine 

furnished 12-nitro-4b,9a,14btriasatribmzo[a,s,fiphanalen~9,10,15-trione (VII), C22H12Nq05, 

m.p. 225-227'~. The compound showed t h e  expected soectmscopical p roper t i e s  ( M  a t  1745, 

1670 and C=C a t  1610 g l ) .  The 200 MHz 'H-NNR indicated the  presence o f  two conformers of 

t h e  compound i n  t h e  r a t i o  7:s. I n  t h e  l e s s  predominant ronfomer t h e  Cll-H doublet (J = 3Hz) 
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was dsshielded s l igh t ly  from 6 8.99 to 6 9.13. A similar but s n a l l s r  deshielding ves  observed 

f o r  t h e  C13-proton (dd, J = 3 and 8.5 Hr) fmm 6 8.55 to 6 8.59. The C -pmton appeared as a 14 
broadened doublet (3  = 8.5 Hx) mound 6 6.78. The sharp 1X s ingle t  a t  6 7.C3 could be  assigned 

to t h e  Clqc-pmton. An examination of the Dreiding model of V 1 I  showed tha t  tw r e l a t i v e l y  

unstrained eon for me?^ are possible.  I n  only one o f  these,  there is eoplanarity between t h e  

c - rsr tnnyl  and t h e  C-ring which w u l d  lead to l a r g e r  deahielding o f  t h e  ortho-(CliH) md  lc 
para-(C -8) protons. From the  'H-NMR t h i s  sopears to be the less abundant eanfamer. 

13 6 
The ?-methyl-4-quinasolon. under conditions dmilar b t b a e  described above furnished 

14c -mthyl-4b,9a, 14b t r i a sa t r ibsn~o[a ,  s,flphandene-9, LO, 1S- t rbns  (VIII) , CZ5lil5N3O5 ( C a  a t  

1740 and C=C a t  1 6 0  O ~ l ) .  The methyl attached to C14= "peared wmsuhat *vmfield a t  6 1.74. 

bcyel ic  limidineg 
7 

It was observed t h a t  t h e  two acyclic amidines, v i s . ,  N,N4-diben~ylformamidine end N , N ' -  
7 

dibutylmwamidine , m o t h l y  furnished t h e  t e t r acyc l i c  pmducte, CaHZ3N3O2 (M+ 445) (Ix) and 

C25HnN302 (Ht 377) (X) respectively, on r e n u  with a molar proportion o f  the acid  chlor ide  

(IV). Thus t h e  react ion took p l l c e  mcre s o o t h l g  than for N,ND-diphsnylbanzamidine where a 

bibamida is  obtained as the  i n i t i a l  product, vhich had ta be pgmlyasd a t  1 7 0 ~ ~  to  y ie ld  the  

desi red pmduet. The reasons f o r  t h e  l s e k  o f  r e w t i r i t y  of the l a t t e r  compound i a  obviously 

due to s t e r i c  hindrance uound the oen t ra l  oarbon vhich hears a bulky phanyl p u p ,  as w e l l  as 

by t h e  reduced nucleophilieit ,  o f  t h e  ni t rogens  vhieh bear phenyl subs t i tumts .  Both compounds 

exhibited cha rac te r i s t i c  IR bands f o r  t h e  amids earbonyle (1735, 1665 f o r  IX; 1740, 

1675 for X). The ~ e n t r a l  proton rewnated downfiald at 6 8.53 f o r  X. I n  the 200 MHz 

'H-NMR o f  compound I X ,  however, t h i s  proton gave two s ignals  of sppror imatel j  equal i n t e n s i t y  

a t  6 6.76 and 6 6.92 indicat ing t h e  presence of two no"-equivalent conformers. The bmzyl i c  

p m t o n s  were aharply d i f f e ren t i a t ed  in IX * p a r i n g  as bmadwed doublets ( 3  s 14 Hz) a t  6 4.34 

and 6 5.76. The MS fragmentation ~ a t t s r n  of I X  and X was very c h u r o t e r i s t i c .  The base peak 

was generated by t h e  loss or t h e  R-NHCO (R m bensyl o r  n-butyl) moiety. Characteristic fragnsnta 

were also obtained a t  & 221 (M+-RNCD-R) , 195 (M+-CN) , 194 (M+-HLN) , 167 (195-a)), 166 (19bCO). 

Beduction s tud lea  

Compound XI' on treatment with BE3 (generated & fmm Nan4-BF3.Bt20) i n  THF gave 

X I I ,  CZ1Hl5N30 (Ht 325), m.p. 180-18z0~, vhioh still re ta ined one of t h e  amids 

c81.tnnyla. Reduction of the  o the r  to a .ethylene was evident from a ZA s ing le t  a t  6 4.38 i n  
1 

t h e  80 HHs H-NMR (Cm,)  spectrum. Similarly,  compound v on reduction with BH3.THF gave a 

product, CZ2Hl7N30, m.p. 193-195~~, i n  which an anride carbcnyl had been retained, the  o t h e r  tw 

being reduced to methylass .  The IR speot- showed bands at 1750, 1685 (W) GI. Tbe 

a l a ~ s t  ident ical  l S ~ e h e m i c a l  a h i f t s  o f  t h e  two methylens o d n s  (6  51.2 and 6 51.3) indicated 

t h a t  these  were in very s imilar  envimnments. Thus t h e  reduction pmduet should be 'Sll 

ra the r  than one of the  o the r  two p o s s i b i l i t i e s  (reduction of  9-03 and 15-00, o r  il)-W end 15-CO 

t o  mathylene groups). Ule of BaBH4 in THF at 30•‹C, however, l ed  to  a d i f f e r e n t  r a d t .  The 

hsxahydm-derivative (XIV), m.p. 75'~. formed lacked any carbonyl band bu t  instead shaved 1 

very bmad hydmltyl band (5000-3500 em-+. The MS fragmantation pa t t e rn  was q u i t s  d i f f e r e n t  

from t h a t  of  t h e  parant  compound shoving t h e  succsasivd losa of hydmxyl m u p a .  



EXPWIKFNTAL 

I R  and UV q e c t r a  were recorded on a Becban IR-20 and Varian 634 S qee t roms te r s  r a q e e -  

tively, 'H-NMR spectra  on Varian CFT-20 and a-230 i n s t m e n t s .  The 1 3 ~ ~ ~ ~  q e c t m m  vaa 

recorded on a 50 MHz Brber instrument. Analytical samples were rout inely  dried over p 0 
2 5 

a t  2 mm Hg f o r  24 h. 

M.p.8 were determined on a Koflcr block anparatus and are unmrrected. Solutions were 

dried over anhydrous N%914. 
3 ? re~met ion-~L&ar t ing~m~t_qi& - Diphenylmins2,2'-dicarbonyl chlor ide  , Rbmmo-Pqu ine  

4 6 7 rolone , 5-nitro-4-quinazolone5, 2-methyl-4-quinazolons , N,N9-dibanzylfomamidine and N , N * -  
7 

dibutylfamamidine were prepared according to l i t e r a t u r e  methods. 

12-Bmmo-4b,9a, 14b-triazatribenzora~ e, j l r ~ e n a l m e - ~ , I o ,  15-trinne (TI - The acid chlor ide  ( IV) - - - - - 
(2.94 g, ill m l ) ,  Gbmmo-4-quinazolons (2.25 g, 10 -1) and Et3N (5.05 g, 30 mol )  were 

refluxed i n  d i g l p e  (150 m l )  f o r  4 b and then f i l t e r e d .  The f i l t r a t e  was concentrated, d i lu ted  

with benzene and chromatographed over s i l i c a  gel. The benzene e lua tes  furnished a mixture of 
VI and unreaeted quinaaolone. The l a t t e r  was removed by extract ion with DM=, to y ie ld  amof 

phous V I  (0.57 g, 1 5 a ,  which could not  be c rys ta l l i sed  on amount of i t s  insolubility. 

(Found: C, 59.11; H, 2.31; N,9.32. C H N 0 Br r equ i res  C, 59.20; H, 2.59; N,9.42$). 
2 2 l z 3 3  

lz-Nitm-4b,9a, 14btrimatriben_~~as,flphenalene-9, 10,15-trlone (VII) - The acid chlor ide  - 
(IV) (2.34 g, 10 mmol), 6nitro-4-quinaaolons (1.31 g, 10 -1) and E5N (3.05 g, 30 -1) were 

refluxed in THF (150 ml) f o r  4 h. The precipi ta ted E ~ ~ N ' H c ~ -  was f i l t e r e d  o f f .  The f i l t r a t e  

was concentrated to 20 m l  and d i lu ted  with oyclohexanspatmlem ether (b.p. M-80'~) (1:l) 

(100 ml). The p rec ip i t a t ed  VII was f i l t e r e d  and c r y s t e l l i s e d  from benaene as granules, 

m.?. 225-22.7•‹c (0.63 g, 16%). (Found: F,63.25; H,3.W; N,13.73. G H N 0 requires  C,64.08; 
22 12 4 5 

H,?.~I;  N,16.59%). MS m b  412 (M?, 512, s 4 ,  257, 222, 221 (M+- nitmquinaaolana),  195, 192, 

191, 191, 145. 

14c-Methyl-4b,3a, 14btriazatribeneo[1, e e ~ P h ~ e l r m e - 9 ,  10 ,15- t r iondyI I I )  - A pmcedure 

similar to t h a t  f o r  VII gave V I I I  ( i n  15% yield) as an amorphous s l i d .  (Found: C,72.28;H,3.85; 
w% Ern04 N,10.89. C23H15N303 requ i res  C,72.44; H,3.34; N , l l . 039 .  UV <: 324, 217 nm; h& 

209 nm. 

ptetgpoles ( I d  and (Q - These compounds vere obtained by procedures d m i l a r  to that fo r  

V I I .  

1x1 m.p. 1 8 7 ' ~  (bansene) (yield,  28$), was pur i f i ed  by column chmmatography ( s i l i c a  gel,  - 
petml-benzene 1:9 eluates).(Foundr C,78.36; H.5.31; N,9.52. C H23N302 requiraa  C.78.20; 

H,5.17; N,9.448). UV gtOH 340, 211 m ( log  E 1 3.05, 4.45) ; $5 Hrn04 295, 285, 237 nm 
BX 

( log  E i 5.36, 3.37, 4.48). US & 445 (M? , 311, 239, 221, 195, 194, 181, 166, 141, 140, 139, 

135, 106, 91. 

& m.p. 113-116~~ (benzeneethyl  aceta te  4:l) (y ie ld ,  32b), was pur i f i ed  by column chromatogre 

phy ( s i l i c a  gel, b m z m l t e t h y l  ace ta t e  421 e luates) .  (Found: C,73.06; H,7.28; N,11.32. 

C H N 0 r equ i res  C,73.21; H,7.15; N,11.14%. U V  k"," 333, 223 nm ( log  E r 3.73, 4.67); 2 3 2 7 3 2  
'08 Hrn04 296, 284, 8 2 ,  229, 203 ( log  E : 4.W, 4.M, 3.24, 4.55, 4.63). US m& 377 (M') , hm, 

339, 523, 278, 277, 222, 221, 195, 194, 167, 166, 140, 159. 

NaBH4-BF3.Et20 reduction o f  XI - BF3-etherate (0.5 ml) in dry THF (6 ml) was added during 

0.5 h t o  a wel l -s t i r red mixture of X I  (2W mg, 0.58 -1) and N O H 4  (123 mg, 5.17 -1) which 
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waa maintained a t  O'C under A, atmosphere. The mlu t ion  was then allowed t o  w a w  up for 1.5 h - 
t o  room t q s r a t u r e ,  and then renuxed  f a r  2.5 h. 6H (5 ml) was them added and THF removed. 

The aq. phase was saturated with NaHmJ and then extracted with e the r  (3  x 30 n l ) .  The dried 

and ~OnCentrated ex t rac t  on ehmmatography over s i l i o a  ge l  yielded X I I ,  m.p. 180-182'~ (150 mg, 

81%) i n  t h e  pstmleum ethefbensene (121) eluates.  (Found8 C,77.59; H,4.57; N.12.78. C21H15N50 

requ i res  C,77.54; R, 4.61, N ,  l2.9Zn. UV <: 333, 235, 211 m ( log E I 3.81, 4.30, 4.46) ; 

hy: Hm04 301, 256. 230, 207 ( log  B 1 4.01. 4.2'7, 4.31, 4.46). ~ N M R  (80 NHs, CDC13) 6 8.16 

(IH, d, J = 7 Hz; C1-R), 6.50-7-40 (12H,m; APH and C13c-H), 4.58 (2H, s; -CH2-). MSm& 525(~ ' ) ,  

296 (Mt-CH~), 294, 279, 180, 167, 162.5 (u?, 152, 149, W1. 

B%.THP reduction of V - A 1M mlut ion  of BH3 i n  THF ( 2  ml) was alowly added (20 min) to  a 

cooled s l u t i o n  o f  V (100 mg, 0.&72 -1) in THF (20 a )  a t  O'C under N 2  atmosphere. The s l u -  

t i o n  was maintained a t  OOC f o r  1 h, and then allowed to  warm up to  mom temperature, a t  which 

temperature it was kept f o r  a fur ther  1 h. The react ion mixture was then ref lured fo r  1.5 h, 

moled and the excess b r a n d  destroyed w i t h  2 I n l  concentrated HC1. Water (10 01) was added and 

t h e  reaction mixture extraotsd with CH2C12-sther (131, 3 x 20 nl ) .  A p a l s  brown s l i d ,  

m.p.> 500•‹c, (38 mg) was f i l t e r e d  o f f  a t  t h i s  point.  The organic ex t rac t  dr ied over Na251q and 

concentrated. The concentrate an chromatography over s i l i c a  gel afforded X I 1 1  as a pa le  yellow 

w l i d ,  m.p. 193-195•‹~ (45 mg, 49%) in  the  benzene e luates .  (Found: C,77.56; H,5.09; N,12.m. 

c H N 0 r equ i res  C,77.87; H.5.01; N,1?.39d-). UV gtOH 357, 356, 280, 211 nm; Ga04 757, 556, 
22 17 3 ax ax 

280, 212 nm. 'X-NMTI (3M MHz, CX13) 6 6.95-8.47 (1ZX,mi Ar-X), 5.95 (C14cH), 6 4.Y) and fi 5.82 

(each d, J = 14.5 Ha), 6 3.71-4.12 (4-methylene protons of Cg and C ; occur ar tw AB pa t t e rns  - 
5 4.10 and 6 3.92, J = 14.6 Hz; 5.73 and 6 3.86. J = 14.9 H.). 13&KFC (50 MHz, C D Q ~ )  6 34.3 

( ~ 1 4 ~ ) .  51.3 and 51.2 (09,C-lo) ,  163.0 ((+15), 142.7, 136.7, 134.3 (F4a,4c,14a).  MS mr& 339 

(M') , 338(Mt-I), 31@(Mt-HGO) , 209, 180, 152. 

NaBH4 reduction o f  V - NaBH4 (300 mg, 7.93 mmol) m THF (100 ml)  was added to a s l u t i o n  of V - 
(565 mg, 1.54 -1) in TW (LnO m l ) ,  and kept f o r  4d h at mom tamperatwe. After t h e  uaual work- 

uo, ~ o l u r o n  chromatography over neu t ra l  alumina afforded XlV, m.p. 7 5 ' ~  (200 mg, 35%) in t h e  

bsnzsnbethyl  ace ta t e  (2:l) eluates.  (Found: C.70.58; H,5.18; N,11.95. C H E 0 requires  C,70.77; 
22 l9 50% He104 

H,5.09; N,11.26<). UV g: 340, 272, 223, 208 nm (loge r 3.62, 3.91i 4.50, 4.52); Lax 
374, nl, 231, 203 ru ( log  E 2 5.55, 3.91, 4 . 4 3  4.53). 'H-NMR (80 MHS, CDQ ) 6 6.50-3.0 ( 1 3 ~ .  15 
m; A r H  and c ~ ~ ~ - R ) ,  4.75 (2H, br) and 4.35 (lH,br) Cg-,CIO- and c15-~] , 1.65 (5X,br,-OH). MS 

m o  3 7 3 ( ~ 3 ,  356(Mt-OH), SZ~(M+-CM)-OH), ~u)(M~-cHu-oH-oH), 253, 221, 196, 186, 147, 140. 
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