
Anal. Calcd.for C,,HlsNS: C, 73.32; I T .  (i 3 0 ;  S ,  t j . ! l .  
Found: C, 73.31; H, 6.67; S,  6.25. 

Summary 
Picrate: M.p. 171". Caicd for C20111~Ydhb L, 52 40, 1 ~ , (~- l ) i l r ie thyl-~-thiopyro~ie  reacts with active 

13, 3.96; N, 12.22. Feud: C,  52.46; 11, 3 70, s, 13.53. alkylatlrlg ageIlt3 t u  g1x-e substituted mercapto 2,6-Dimethyl-4-benzylmercaptopyrylium Perchlorate .- 
To a solution of 0.50 g. of 2,6-dimethyl-4-henzylmercapto- 
pyrylium iodide in hot water were added 5 ml. of T O c ;  
aqueous sodlurn perchlorate. The product separatcrl 011 
cooling. It was recrvstallizecl from methanol; yieltl 0 $0 

p~7ry11un1 Salts. 
The structure of 5 o m  of the pyrylium salts 

has been est3blished by cotlverting them to the 
correspm(1iiig lutidiiies of known structure. 

2 .  

Studies in Phenanthridine Chemistry 
l i i  !.\Cot% I'INKE1,STIElN .\SD S E Y h I O l l R  11.  1,INDI.K 

During an investigatioii into the structural 
relationship between Antergan a i i t l  N-substituted 
dihydrophenanthridincs, which was also reported 
upon by Huttrer,' some plienaiithridine derivatives 
were made for pharmacobgical and clicinothcra- 
peutic screening. The purpse  of t h i s  J);IJKT i s  to 
record some observations 011 Liif alqjliwtioii of 
standard reactions to I'lienantliritliiies. 

The most readily obtainable I)hciiantliritliiics, 
6-methylphenanthridirie and phenanthrido~ie~ werc 
used as starting materials, and the derivatives 
synthesized may be classified into five groups: 
I prepared directly from (i-methylphenanthridine; 
I1 from 6-phenanthridinecarboxaldehyde; 111 from 
phenanthridone ; IV froxi ii-bromophenanthridine; 
and V from 6-chloromethylphenanthridine. 

' ,,\ / , \  I _  

\\, /' \ I' \ c:.:.s c-1- c1;s c.:=s , I I' , 
CH, C * I l O  0 1 1  H: 

I I 1  I 1  I ! \  

Since phenanthridine may bc coiisiderccl ;FS ;L 
derivative of quitioliiie or isocjuinolirie, tlic ii- 
triethyl group should be active and resemble quin- 
aldine in the type of reactions i t  may undergo. 
We found that  under the conditions of the Mantiich 
reaction, 6-methylphenanthridine reacted with 
paraformaldehyde arid dimethylamine hydrochlo- 
ride, to give 6-(P-dimethylaminoethyl) -phenanthri- 
dine in good yield. Other secondary amines react 
similarly. 

It was also found that a hytlrogen of tlie irietlipl 
group of (j-methylphenaiithridillc is sulficiently 
active to undergo the Schmid-Karrer' iiiodifica- 
tion of the Zieglerj reaction to fori11 ij-cliloronictliyl- 
phenanthridine identical with that prepared by 
cyclizing chloroacetyl-o-aminodiphenyl as described 
by Morgan and When G-chloroniethyl- 
phenanthridine reacted with isopropylamine, ben- 
zylamine, benzylisopropylamine, dimethylamine, 
piperidine and xiiorpholine, the corresponding 

(1) Finkelstein and Linder, THIS JOURKAL, 72, 3282 (1950). 
( 2 )  Huttrer, i b i d . ,  71, 4147 (1949). 
(3) liurnbercd according t o  "The Ring Index" Iiy Patterson .ind 

) Schmid and Karrer, Ifclr'. i'hiiiz . 4 , / , 1 ,  29, 27.3 ( In i t ' , )  
) Ziegler, r l  o l ,  i l i r t i  , 651, 80 iClt,2> 
1 >loradii , i i i c !  \ Y ~ l l - ,  , I  

i: ~wiid~i iy  diid tertiary c~i i i~i ie5 were obtained. 
I t  I V ~ S  :h found that benzyl tertiary amines of 
this typc could be obtained by benzylation of the 
stcoudary ctiiiines. However, another method was 
I iivcstigated without satisfactory results. Gilmari, 
rt (11 ,7 shov ct! that  aryl li,tltdes react with lithium 
c!i,tlkylaiiiiclci to yield the corresponding tertiary 
ciiiiines md, 011 occasioii, may be preferred over the 
ic,ic.tioii 01 KS with '1 secondary aiiiine. Horning 
, i i r t l  13erg-\tr\)Lii' also fourid that lithium dialkyl- 
miidcs r e x t  with aryl halides and, in addition, 
with 72-butyl bromide, while the lower halides 
failed. When 6-chloroinethylphenanthridine re- 
acted with lithium benzylisopropylamide, only 
1,2-di-(6-phenanthridyl)-ethane was isolated, in- 
dicating that the halogen is too reactive and 
undergoes a ITurtz type of reaction. X N-phenan- 
tlirirlyliiiethyl-P-toluenesulfonamide could not be 
prep,lrcd by treating 6-chloroniethylphenanthridine 
m t l  p-toiuc,nesiilfondiiiide. Instead, only the N,N- 
tli~~licii,tiitliritlyliiiethyl-~-toluenesulfoiiamide was 
I I  miietl. i\ 1ie i i  ail N-siibstituted-P-toluenesulfoti- 
,iiiiitLc, l ) cn~y l ,  wa5 treated with G-chloromethyl- 
Ijlicii,inthricliiic, tlie expected alkylation reaction 
tool\ place with the forniation of N-benzyl-N-phe- 
iiaiithritlyliric thy1 - /) - toluenesulfonamide, a sub- 
stmce capable of further syntheses after removal of 
the benzyl group. Other reactions resulting in the 
replacement of the chlorine group of 6-chloromethyl- 
phenanthridine included the preparation of ethers 
such as, for example, G-diethylaminoethoxymethyl- 
~)liF.ri.intliriditie, and of phenanthridineacetonitrile, 
'1 1 Crsatik coinpound for further synthetic reac- 
ti< t l l i  

I'lieri,iiithrirloiie, being an amide, was N-alkyl- 
Itml 11> ,;rat.bc ciiid \i-aiiderQ by adding an alkyl 
i t i ' i  I (  li) the p , ) tdwuni  salt. The reaction IS 

iatlii 1- geiieral c i~ id ,  under the same conditions with 
3-dicthy1,inunoethyl chloride, the 3-(P-diethylami- 
iioethyli-phciianthridone was obtained. 

Kitchiel' was first to prepare 6-phenanthridine- 
carboxaldehyde and describe some of its properties. 
An important reaction which this compound under- 
goes is the reductive aldehyde-amine condensation. 
With both P-diethylaminoethylamine and &ami- 

- (, I L L 1  

67, 3110 ( I O l i )  
276 2 1  i 1\97) 
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noethylmorpholine with hydrogen and Raney nickel, 
the expected secondary amine was obtained. In 
certain cases, this may be a better method for 
preparing this type of secondary amine than the 
previously discussed method of employing 6-chlo- 
romethylphenanthridine with amines. 

For amino compounds substituted directly on 
the ring, 6-broniophenanthridine reacted with 
amines. With primary amines the expected prod- 
uct was obtained, but with secondary amines, where 
one of the substituents was benzyl, the reaction 
failed. Nevertheless, the tertiary base could be 
prepared by benzylation of the intermediate sec- 
ondary amine. 

Biological Resultsll 
All the numbered compounds in the experimental 

section were tested against experimental infections 
in vivo. These experiments included bacterial in- 
fections, e.g., hemolytic streptococci, pneumococci 
and Salmonella schottmuelleri, one protozoan in- 
fection ( T r y p .  equiperdum) and two viral infections 
(inurine poliomyelitis Col. SK and influenza type 
A). In a few instances, a spirochetal infection with 
Borrelia novyi was included. The repeated sub- 
cutaneous or oral administration of these compounds 
exerted in rio case any curative effect on the above 
mentioned infections. 

All compounds, except XII, are poor spasmo- 
lytics. Compound XI1 is somewhat less active that1 
Syntropan but considerably more toxic. None of 
the compounds had any antihistamine effect. 

Experimental 
I. 6-( &Dimethylaminoethyl) -phenanthridine (VI) .- 

While a solution of 1.5 g. of paraformaldehyde and 4.1 g. of 
dimethylamine hydrochloride in 75 cc. of alcohol was re- 
fluxed, a solution of 9.7 g. of 8-methylphenanthridinea in 50 
cc. of alcohol was added over a period of 30 minutes, and 
then the solution was refluxed for one hour. The alcohol 
was distilled off, and the residue was made alkaline with di- 
lute sodium hydroxide solution. The resulting oil was 
taken up in ether, dried and upon saturation with dry hy- 
drogen chloride produced a precipitate which was recrys- 
tallized from methanol-ether, and found to be hygroscopic. 
\Vhen warmed with ethanol and dissolved with just enough 
methanol to effect solution, the addition of a few drops 2f 
ether produced crystallization; yield 9.5g.; m. p. 152-151 . 

And.  Calcd. for C17H1~N1.2HC1.1.5Hz0: C, 58.29; 
H ,  6.62: X, 8.00. Found: C, 58.28: H ,  7.03: N ,  7.94. 
6-Chloromethylphenanthridine.-A mixture of 19.3 g. of 

6-methylphenanthridine6 in 200 cc. of carbon tetrachloride, 
13.3 g. of S-chlorosuccinimide, and 1.2 g. of benzoyl per- 
oxide was refluxed for 3 hours during which time a crystalline 
product was formed. The solvent was distilled off, and the 
residue was treated with water to dissolve the succinimide. 
The insoluble product was recrystallized from ligroin b. p. 
60-72" and decolorized by carbon. The filtrate deposited 
the 6-chloromethylphenanthridine upon cooling, m. p.  129- 
131". With an authentic sample, prepared as by Morgan 
and Walls,E the melting point was not depressed. 

Anal. Calcd. for C14HloT\jC1: C, 73.90; H ,  4.43; S ,  
6.15. Found: C,73.79; H,4.12; N,6.16. 

6-( 8-1 -Piperidylethyl) -phenanthridine (VII) .-A solution 
of 19.3 g. of 6-methylphenanthridix~e~ in 200 cc. of alcohol 
was added to a stirred, refluxing solution of 8.5 g. of piperi- 
dine in 60 cc. of alcohol containing an equivalent of hydro- 
gen chloride and ,? .O g. of paraformaldehyde in the course of 
30 minutes and then refluxed for an additional hour. The 
solution was concentrated and the residue made alkaline. 
The solid which precipitated mas dissolved in ether and this 

(11) The  authors are indebted t o  Drs. R. Schnitzer and E. Grunberg 
for the  chemotherapeutic studies and to  Dr.  Li~well 0. Randall for the 
pharmacological results. 

solution was saturated with dry hydrogen chloride. The 
salt obtained was recrystallized from methanol. In a 
sealed tube the melting point was 173-176'. 

Anal. Calcd. for C Z O H Z Z N Y ~ H C ~ :  C, 66.10; H, 6.66; 
hT,7.70. Found: C,65.39; H,6.16; N,8.20. 

11. 6-( (3-4-Morpholinylethylaminomethyl) -phenanthri- 
dine (VIII) .-To a solution of 10.3 g. of 6-phenanthridine- 
carboxaldehyde,10 9.1 g. of 6-aminoethylmorpholine was 
added. There was an immediate reaction, accompanied 
by the liberation of heat, production of red color, and com- 
plete disappearance of the aldehyde. The solution was then 
hydrogenated at  50 lb. pressure, employing Raney nickel 
catalyst. The reduction was complete after 2.5 hours. 
The solvent was distilled and the residue was diluted with 
water and extracted with ether. The ethereal solution was 
saturated with dry hydrogen 2hloride and the precipitated 
salt collected, m. p. 180-185 . The product obtained had 
m. p. 201-203" by recrystallization first from 95% alcohol, 
then from absolute alcohol. 

Anal. Calcd. for ClnH~2N:10.2HC1.1.5H10: C. 57.00: - _  -- - 
H ,  6.69; N, 10.00; for C Z O H Z ~ N ~ O . ~ H C ~ ~ ~ H Z O :  C, 55.821 
H, 6.79; N, 9.80. Found: C, 56.22; H ,  6.18; N, 10.35. 

6- ( p-Dimethylaminoethylaminomethyl) -phenanthridine. 
-Following the above procedure, 14 g. of 6-phenanthridine- 
carboxaldehyde was allowed to  react with 12 g. of 8-di- 
methylaminoethylamine and reduced in the presence of 
Raney nickel. The trihydrochloride was recrystallized from 
a rnethanol-ether mixture, m. p. 240" dec. 

Anal. Calcd. for C ~ ~ H ? X N ~ . ~ H C I . H ~ O :  C, 53.15; H, 
(i.44; S ,  10.33. 

111. 5-( 8-Diethylaminoethyl) -6(5H) -phenanthridone 
(IX) .-A mixture of 20 g. of phenanthridoneI2 and 30 g. of 
potassium hydroxide was heated in a casserole and stirred 
until a uniform melt was obtained. After cooling, the salt 
was broken up and reacted with 27.2 g. of p-diethyl- 
aminoethyl chloride in a sealed tube at  150" for 5 hours. 
The contents of the tube were triturated with dilute hydro- 
chloric acid and filtered; yield 30.5 g. The product was 
first recrystallized from a methanol-ether mixture and then 
twice from methanol, m. p. 193-195". 

Found: C,53.13; H,6.35; N, 10.41. 

Anal. Calcd. for C19H22NZ0.HC1.1/2H20: C, 67.20; 
H,  7.12; pi, 8.24. Found: C, 67.41; H,  6.61; N, 8.32. 
6-( 8-4-Morpholinylethylamino) -phenanthridine (X) .-A 

mixture of 8.0 g. of 6-bromophenanthridinel3 and 7.3 g. of 
p-arninoethylmorpholine was heated in a sealed tube a t  120" 
for 3 hours. The residue was broken up with dilute hydro- 
chloric acid and was made alkaline with sodium hydroxide 
solution. The gummy precipitate was filtered, dissolved in 
alcohol and the solution treated with dry hydrogen chloride. 
The crystalline salt thus produced was collected and dried; 
yield 9.8 g. I t  was recrystallized from methanol and dried 
at  100" in vacuo, m.p. 258-260" dec. 

Anal. Cacld. for C19H21N30.2HCl: C, 60.00; H, 6.09; 
N, 11.05. Found: C,59.78; H,5.61; N, 10.89. 

6-( p - Dimethylaminoethylamho) - phenanthridine.--A 
mixture of 8.5 g. of 6-brornophenanthridine and 4.3 g. of 
8-dimethylaminoethylamine was heated at  120' for 2 
hours. The product was extracted with dilute hydrochloric 
acid and the combined extracts were made alkaline. The 
liberated oil was converted into its hydrochloride and re- 
crystallized from alcohol; dried at loo", m.,p. 251-254'. 

A n d .  Calcd. for C I ~ H ~ ~ N V ~ H C I . ~ . ~ H ? O :  C,  55.90; 
H,6.62; K,  11.50. Found: C,55.98; H,6.27; N, 11.60. 

6-(N,N-,9-Dimethylaminoethyl- benzylamino) -phenan- 
thridine.-A solution of 3 g. of 6-( P-dimethylaminoethyl- 
amino) -phenanthridine dihydrochloride was made alkaline 
with dilute sodium hydroxide and the precipitate was ex- 
tracted with ether. After drying, 1.4 g. of benzyl chloride 
was added to the ethereal solution and kept a t  room tem- 
perature. The crystals were collected and treated with di- 
lute sodium hydroxide. The insoluble product formed \va\ 
dissolved in alcohol and treated with anoexcess of alcvhol - 
hydrochloric acid. After standing at 0 , feathery nerdles 
were produced, which were purified by several recrystalliza- 
tions from alcohol, m. p. 350-356' dec. 

Anal. Calcd. for CraH*eNs.2HC1.2Hz0: C, 61.90; T T ,  
6.92; N, 9.02. Found: C,61.31; H,6.23; N, 8.88. 

(12) Walls, J C h r m  Soc., 1405 (1935). 
(13)  Walls, i b i d . ,  104 (1934). 
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IV. 6-(Dimethyl~minomethyl) -phenanthridine (XI)  .- 
In a sealed tube a mixture of 2.2 g. of 6-chloromethylphen- 
anthridine and 1 g. of dimethylamine in 75 cc. of benzene 
was heated a t  100 O for 16 hours. The benzene was distilled 
off; the residue was then made alkaline with dilute sodium 
hydroxide and extracted with ether. The ether was dis- 
tilled in order to remove unreacted dimethylamine. The 
remaining oil was once again dissolved in ether, dried over 
potassium hydroxide, filtered and the eth;real solution was 
zaturated with dry hydrogen chloride at  0 , to  produce 3 g. 
of the dihydrochloride as a yellow precipitate. The prod- 
uct was tecrystallized from 50 cc. of boiling alcohol ; in. 11. 
198-200 . 

Anal. Calcd. for C ~ ~ H I ~ N Y ~ H C ~ :  C, 62.18; I+, 5.86; 
S,9.06. Found: C,61.63; H,5.61; K,8.94. 
6-(Isopropylaminomethyl) -phenanthridine (XIII) .-This 

compound was prepared according to the above described 
procedure. The product was recrystallized from a mixture 
of methanol-ether, tn. p. 209--210". 

Anal. Calcd. for C1,HlsSr 2HC1,1/2H20: C, 61.45; 
H,  6.37; iX, 8.43. Found: C, 61.18; H,6.43; K, 8.21. 

Isopropyl-( di-6-phenanthridylmethyl) -amine.-In one 
preparation of the above compound there appeared a crys- 
talline product a t  the interface during the ethereal extrac- 
tion. This was separated and purified by recrystallization 
from benzene, m. p. 203-205". Its analysis corresponded 
with that expected for the reaction of two moles of 6-chloro- 
rnethylphenanthridine with one mole of isopropylamine. 

Anal. Calcd. for C31H27N3: C ,  84.33; 13, 6.17; I-, 
9.54. Found: C, 84.23; El, 6.24; S ,  9.48. 

N ,N-Di-(phenanthridylmethyl) -p-toluenesulfonamide .- 
A solution of 8.6 g. of p-toluenesulfonamide in 2 g. of sodium 
hydroxide dissolved in 40 cc. of water was refluxed for 3 
hours with a solution of 11.3 g. of 6-chloromethylphenan- 
thridine in 200 cc. of acetone and then concentrated to a 
small volume in VUCZLU and filtered. After washing the 
precipitate with water, it was stirred for 15 minutes with 100 
cc. of acetone to remove starting material. The product 
was dried and recrystallized from benzene twice, m. p. 160- 
161 O. 

Anal. Calcd. for C ~ ~ H L ~ X ~ S O ? :  C, 76.00; H, 4.92; 
S,7.60.  Found: C,76.06: H,<5.03; K,7.38. 

Sone of the monosubstituted sulfonamide seemed to have 
formed. 

6-(4-Morpholinylmethyl) -phenanthridine (XIV) .-A mix- 
ture of 4.5 g. of 6-chloromethylphenanthridine, 2 g. of mor- 
pholine, 25 cc. of benzene, and 5 g. of powdered potassium 
carbonate was refluxed for 5 hours. After cooling, water 
was added and the benzene layer separated. I t  was then 
extracted with several portions of dilute hydrochloric acid, 
and the combined extracts were made alkaline with dilute 
sodium hydroxide solution. The precipitate was taken up 
in ether, dried over potassium hydroxide, filtered and sat- 
urated with dry hydrogen chloride in the cold. The salt 
was filtered and recrystallized from a methanol-ether mix- 
ture; yield 4 g.;  m. p. 211-216" dec. 

Anal. Calcd. for C I & I ~ ~ ~ O . ~ H C ~ :  c, 61.55: H,  5.74. 
Found: C, 61.11; H, 5.51. 

6-(N-Piperidylmethyl) -phenanthridine (XV) .-A mix- 
ture of 4.5 g. of 6-~hloromethylphenanthridine, 2 cc. of 
piperidine, and 5 g. of powdered potassium carbonate in 2<5 
cc. of benzene was refluxed for 5 hours. After cooling, the 
benzene solution was extracted with dilute hydrochloric acid, 
and the extract was made alkaline with sodium hydroxide 
solution. The precipitate was dissolved in ether, dried over 
potassium hydroxide, and saturated with dry hydrogen 
chloride. The hydrochloride thus produced was filtered and 
dried; yield 3.3 g. It was then recrystallized from meth- 
anol-ether mixture, m.p. 191-193". 

Anal. Calcd. for C19H20r'rT2.2HC1.*/aH?O: C, 63.67; 
€1, 6.47: N, 7.82. Found: C, 63.85; H, 7.23; S, 7.73. 

6-(Benzylaminomethyl) -phenanthridine .-A mixture of 
2.3 g. of 6-chloromethylphenanthridine and 3 g. of benzyl- 
amine in 25 cc. of decalin was refluxed for two hours and 
cooletl . Thr henzylamine hydrochloride produced was 

filtere?. The filtrate was concentrated a t  1 mm. in a bath 
a t  80 . The small amount of remaining oil was dissolved in 
ether, dried over potassium hydroxide, filtered, and satu- 
rated with dry hydrogen chloride. The salt produced was 
then recrystallized from butanol-ether mixture, m. p. 201- 
203 O .  

Anal. Calcd. for C2LH1&.HC1.H20: C, 71.47; H, 
6.00; S , 7 . 9 4 .  Found: C, 71.38; H,6.04; N,8.02. 
1,2-Di-(6-phenanthridyl) -ethane.-A solution of phenyl 

lithium, prepared in the usual manner from 1.8 g. of lithium 
and 19 g. of bromobenzene, was added to a solution of 15 g. 
of benzylisopropylamine in 100 cc. of dry xylene. The 
color changed from light brown to cherry red. After stir- 
ring for 0.5 hour, a solution of 23 g. of 6-chloromethylphe- 
nanthridine in 200 cc. of xylene was added. A green solu- 
tion formed, and when the ether was distilled off, while 
stirring, a yellow precipitate was obtained. The xylene 
mixture was then refluxed for 3 hours. After cooling and 
filtering, the 16 g. of product was first recrystallized from 
250 cc. of nitrobenzene, then from piperi$ine, and obtained 
as lustrous yellow crystals, m. p. 280-282 , which were dried 
i n  vacuo at  100 '. 

Anal. Calcd. for C2sH2&: C, 87.47; H,  5.24; N ,  
7.29. Found: C, 87.54; H ,  4.66; N, 7.18. 

N-Benzyl-N-( 6-phenanthridylmethyl) -p-toluenesulfon- 
amide.-A suspension of 13 g. of N-benzyl-p-toluenesul- 
fonamide in 150 cc. of water containing an equivalent 
amount of sodium hydroxide and 11.3 g. of B-chloromethyl- 
phenanthridine in 150 cc. of acetone was refluxed for 6 hours. 
The acetone was then removed by distillation and, upon 
cooling the residue, crystals were obtained; yield 16.8 g. 
The compound was recrystalolized from butanol, m. p. 147- 
118" and dried in eaczio at  80 . 

.Inal. Calcd. for C28H24N2S02: C, 74.30; H ,  5.35; 
N ,  6.19. Found: C, 74.34; H, 5.10; N, 5.95. 

6 - ( P-Dimethylaminoethoxymethyl) -phenanthridine 
(XVI) .-A mixture of 9 g. of 6-~hloromethylphenanthridine, 
7.1 g. of P-dimethylaminoethanol and 5 g. of powdered po- 
tassium carbonate was refluxed for 12 hours. The mixture 
was treated with dilute hydrochloric acid, filtered, and the 
filtrate made alkaline. The base was dissolved in ether, 
dried and saturated with dry hydrogen chloride. The sap 
formed was dried in vacuo; yield 7.5 g., m. p. 158-166 , 

The product was reyystallized three times from alcohol- 
ether, m. p. 190-191 . 

Anal. Calcd. for CrsH~&~O~2HC1~H20: C, 61.54; H,  
6.89; N, 8.00. Found: C,61.34; H,6.03; K,8.28. 
6-Cyanomethylphenanthridine.-A solution of 27 g. of 6- 

chloromethylphenanthridine in 400 cc. of hot alcohol was 
stirred and refluxed while a solution of 7.8 g. of potassium 
cyanide in 25 cc. of water mas added dropwise during 0.5 
hour. After being refluxed for 7 hours, approximately 300 
cc. of alcohol was distilled and the residue diluted with water. 
The precipitate was filtered. When treated with a large 
amount of hot alcohol, approximately 4 g. of a high melting 
(217-223 ") product was obtained. The alcoholic mother 
liquor was concentrated to  the point of crystallization, and 
approximately 14 g. of a compound was isolated, m. p. 95- 
103 '. After two recrystallizations from alcohol, the nitrile 
was obtained pure, m. p. 105-108". 

Anal. Calcd. for CljHION?: C, 82.52; H, 4.63; Ti, 12.82. 
Found: C,82.55; H,4.98; N,12.78. 

Acknowledgment.-The authors wish to express 
their thanks to Dr. John Lee for his consultations, 
advice and interest during this investigation and to 
Dr. -41 Steyermark and his associates for perform- 
ing the microanalyses herein reported. 

Summary 
Some reactions of 6-methyl, 6-chloromethyl, 6- 

formyl and 6-bromophenanthridine as well as of 
phenanthridone are described. 
1-UTLEY, N. J. RECEIVED JETE 9, 1960 


