
r ,  1 he aryl diaziridiiie riiig systeiii has heeii iiivestigat,ecl 
because it structurally reseiiibles t\vo classes of nioiio- 
aiiiiiie oxidase (l L\O) inhibitors, the hydraziiie aiid th(. 
cyclopropylaiiiiiie aiid also since, as yet, 110 

iiivestigat'ioii of' its iiiedicinal properties has tieeii re- 
ported. Eveii conclusive proof for the syiithcsis of' 
the diaziridiiie i-iiig systeiii was iiot giveii uiitil 1:)5!l,:i 4 
I)iaziridiiies having structural featLucs siiiiihi. to kil(J\Vi I 
iioiicyclic hydraziiie aiid aiiiiiic l I L % O  inhibitors h a v ~  
iioiv h e i i  choseii for syiithcsis. l ' l i c>  first, oiies IV(,IY' 

~,eiizyldiaziridiiics siiicc they cviitaiii a pheiietliyl 
chaiii aiid t'herefore reseiiiblc thc inhibitor d-plieiiyl- 
isopropylhydraziiIc. Various alkyl aiid alkylaiiiiiic, 
fiiiictional groups were substituted oii the iiitrog(:iis oi' 
the heiizyldiaziridiiiea. The pheiiyldiaziridiiies wei*c 
syiit,hcsized iii aii effort to see \\-hat' effect placing a 
phenyl riiig adjaceiit to tlir diaziiidiiie riiig n.ould 
liave 011 the biological activity. 

Synthesis.-3-Heiiz~~1-3-1iiethyldiaziridiiie was syii- 
t liesized from t-hut y1 hyporhlorit e>, pheiiylacet oiie', 

aiid exwss amiiioiiia by a method reported hy Schmitz 
niid O h ~ i i e . ~  'I'his c*ompoiiiitl was allowed to reart with 
a(~woiis dimrthylainiiit aiid folmaldehyde iiiidei. 
typical AIaiiiiirh wartioii caoiiditioiis;" to yield 3-twiizyI- 
1 ,2-bis(dimeth~~amii i (~i~iethy~~-~~-r i ie t  hyldiaziridiiie. 

I'lieiiylacet80iie aiid acetophciioiic n-ere alloived tmo 
1.c.ac.t with iiicthylaiiiiiic~ aiid Iiydrosylaiiiiiie-O-sul- 
foiiic acid usiiig a iuodificatioii of a reported iiiethod3 
to give 3-benzyl-1 ,:3-diniethyldiaziridiii(~ a i d  1.3 di- 
iiicthyl-:~-pliciiyldiazii*idiiii~. 

Lsiiig the llaiiiiich reactioii.') :i-hei1zyl-l,:3-diriiethpl- 
diaziridiiie was coiivcrted to :~-~)(~ii~yl-l.:~-diiiiethyl-t'- 
pipcridiiioiiiethyldiazii'idiii(', :3-beiizyl-1,3-diiiietliyl- 
~-iiiorpholiiioiiicthyldiaziridiiic., and :~-heiizvl-l,:~-di- 
iiictliyl-2'-dii1ict~iylaiiiiii~~iii~~tliyldiazii~i~liii~~ i i i  good 
y i~ lds .  

:~-Hciizyl-:3-iiietliyldiaziriii(~ was ohtaiiied by the  
oxidation of 3-heiizyl-3-iiiethyldiaziridiiie with aqueous 
acid dichro~iiatc.~ 1'i.opargvliiiagiiesiiiiii broiiiide was 
added across thc iiit rogeii-iiitrogeii double hoiid of :3- 
I)c~tizpl-:~-iiiethyldiaziriiic, usiiig a high dilutioii tech- 
iiiciuc t(J plevcliit allylic i*c:arraiigeiiiciit of the Grigiiard 
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TABLE I 
I ~ E ~ L L T S  OF m Vztro SCREE~ING FOR M A 0  I~HIBITIUN 

USSG RAT LITER HOMOGENATES 
Rj-X-N-Ra 

\ /  
\ /  

C 
/ \  

Iil Ii? 
Inhibition 

a t  10-3 
.>!I 

(Iproniazid 
Culllpd. = 1 )  R I  R? R3 R,  

I Inactive C,HiC& CH3 H H 
I1 Inactive C6HiCH? CH3 N=K 
I11 0 .53  CoHjCHy CH3 HC=CCHa H 
I\- 0 .15  CsHLCH? CH, CH3 H 

\.I 0.22 C6HjCH2 CH, O C H 2  CH, 

\'I1 Inactive CsHjCHz CH3 (CH,),NCH, CH3 
\'I11 Inactive C6HLCH, CH, (CHg)?KCHy (CH,),NCHz 
IX 0.99 CtjHj CHI CH:] H 
s 0 . 8 1  CsHj H CH, H 

txo-atom chain coniiecting an aryl ring aiid ai1 aiiiiiio 
group arid that the atom CY to  the aiiiiiie group should 
have a hydrogen atoiii attached. Biel, et a1.,l5 have 
shown that the aiiiine may be replaced by a hydrazine 
group, resulting in retention of activity aiid ail iiicrease 
in the ;\LAO iiihibitioii potency. Due to the general 
absence of activity in our beiizyldiaziridines, Biel's 
finding apparently does not apply to  diaziridines. 
This niay be due to the lack of an a-hydrogen in the 
bensyldiaziridine series. Thus it would appear that 
the greater activity shown by the two pheiiyldiaziridiiies 
synthesized iiiay be due to their close adherence to 
Zeller's requireiiients for ail inhibitor. 

Experimental 
The melting points are corrected and were taken on a Fisher- 

Johns apparatus. Microanalyses were performed by Galbraith 
Laboratories, Inc., Knoxville, Tenn. Infrared spectra n-ere taken 
on a Perkin-Elmer Model 21. 
3-Benzyl-3-methyldiaziridine (I).-Phenylacetone (40.2 g., 

0.3 mole) and liquid ammonia (104 ml.) were added with stirring 
to 200 nil. of methanol a t  -40". The temperature was allowed 
to rise to - l5', and over a 15-min. period 48.8 g. (0.45 mole) of 
t-butyl hypochlorite in 50 nil. of t-butyl alcohol was added drop- 
wise. The temperature was kept a t  -15" for 1 hr. and then 
allowed to rise to room temperature. After excess anim~nia 
had boiled off, crushed ice was added, the reaction was acidified 
with 4 Y H2S04 and extracted twice with 100 nil. of ether, arid 
the ether extracts were discarded. The aqueous portion was 
then basified with 4 .V NaOH and extracted with ten 50-nil. 
portions of ether. The comhined ether extracts were dried 
(NazSO,), the ether was removed with a rotary evaporator, and 
the residual oil was recrystallized from petroleum ether (b.p. 
30-60"). The total yield was 23 g. (527,), m.p. 73" after vacuum 
sublimation: infrared: (KRr) 3230 em.-' strong (NH)  (lit.'$ 
for diaziridines: 3175 to 3220 cm.-l). 

.Anal. Calcd. for CgHIUS,: C, 72.94; H, 8.16. Found: C, 
73.20; H, X.20. 
3-Benzyl-3-rnethyldiazirine (II).-Sodiiiiri dichroniat,e (90 g., 

0 . : 3  nicile) was added to 2.4 I .  of 2 .V HrS04 in a 5-1. three-neck 
Hask having a condenser and Dry Ice cooled receiver arranged 
for va(:u~im distillation. The pressure was reduced to 25 ninl., 
and the flask was heated over a steam bath. Once boiling had 
begun, 59.2 g. (0.4 mole) of 3-benzyl-3-methyldiaziridine ( I )  in 

-~ 
(15) J. H. Biel, .\. E. I lrukker ,  1'. A .  Shore, S. Svector. and 13. U. Uroilie, 

(16) E. Schmi tz ,  Chem. Be?.,  96, 688 (1962). 
J .  Am. Chem. Soc., 80, 1519 (1958). 

200 ml. of water was added dropwise so as to get even distillation. 
Two liters of aqueous liquid was distilled, saturated with XaCl, 
and extracted eight times with 100 ml. of ether. The ether was 
dried ( Na2S04) and removed on a rotary evaporator and the oil 
remaining distilled a t  39" (0.6 mm.), n Z g ~  1.4943. The yield 
was 53.7 g. (92V0); infrared: no band a t  3230 cm.-l ( N H )  and 
appearance of strong band a t  1600 cm.-l (-N=N-). 

Anal. Calcd. for CgHloN2: C, 73.94; H, 6.90; K, 19.16. 
Found: C,74.14; H,7.00; N, 19.24. 

3-Benzyl-3-methyl-1-propargyldiaziridine (III).-A stirred 
solution of 14.6 g. (0.1 mole) of 3-benzyl-3-methyldiazirine (11) 
maintained a t  5" in 50 ml. of ether was prepared. Into this 
flask was allowed to  trickle, in a nitrogen atmosphere, the 
Grignard reagent prepared by allowing 23.6 g. (0.2 mole) of 
propargyl bromide in 450 ml. of ether to percolate through 24 g. 
of 1: l  magnesium amalgam packed in a Vigreux column. The 
rate of addition of bromide was adjusted to maintain a gentle 
reflux in the condenser during the 45-min. addition. The mixture 
turned a creamy buff color during the latter part of the addition. 
It was decomposed with ire, continuously extracted with ether 
for 24 hr., dried (Sa?SO?), and then the ether was removed on a 
rotary evaporator. The remaining oil was vacuum distilled to 
vield 1.3 g. of starting diazirine, b.p. 44" (0.75 mm.), and 11.1 
i .  (60%) of product, b.p. 107" (0.75 mm.), n2% 1.5378; infrared: 
strong sharp band a t  3300 em.-' (=CH) extending over to 3200 
cm.- l (SH) and a weak bandat 2125 cm.-'(C=C). 

:lnaZ. Calrd. for CliH1aPu',: C, 77.35;  H, 7.58. Found: 
C, 77.26; H, 7.62. 
3-Benzyl-l,3-dimethyldiaziridine (IV).-To 134 g. (1.0 mole) 

of phenylacetone was added 500 ml. of methanol-water 1:1, 
and at 0" 155 g. ( 5  moles) of monomethylamine was bubbled into 
the liquid. The ketone went into solution about halfway through 
the gas addition. The mixture was stirred for 30 min. and then 
a t  - 10' 132 g. (1.1 moles) of 95yc hydroxylamine-0-sulfonic. 
acid was added slowly. About halfway through t,he addit,ion 
the temperature began to rise and reached 15' before dropping 
hack to -10", from which it was slowly allowed to rise to room 
temperature aft,er the completion of addition. Crushed ire was 
added and the mixture was acidified with 4 iV H,SO,, extracted 
three times with 100 ml. of ether, and the ether extract was 
disrarded. The aqueous port,ion u'as immediately basified wit5 
4 -Ir YaOH, extracted ten times with 100-ml. portions of ether, 
and the ether ext'ract was dried (Sa2S04). The ether was re- 
nioved with a rotary evaporator and the residual oil was vacuum 
dist,illed, h.p. 76" (0.75 mm.), yield 96.8 g. (60$,), n p 9 ~  1.5232; 
infrared: band a t  3230 em.-' (NH)  of medium intensity. 

Anal. Calrd. for CloHIS2: C, 74.03; H, 8.70. Found: C, 
74.22; H, 8.65. 
1,3-Dimethyl-3-phenyldiaziridine (IX).-Using acet,)phenone 

in the preceding procedure, this compound was obtained in 54q0 
yield, h.p. 67" (0.8 nim.), n31D 1.5774; infrared: band at  3300 
cm.-1 INH) of medium intensity. 

=Inal. Calcd. for CYH1&2: C, 72.94; H, 8.16. Found: C, 
72.88; H, 7.90. 

1- and 2-Substituted Methylene Dialkylated Amino Diaziri- 
dines (V-VIII).-The proceduie for synthesis of t,hese llannic'i 
bases is essentially the method reported by Rlicke.6 An exampie 
of its use with diaxiridines is the following. 

3-Benzyl-1,3-dimethyl-2-morpholinomethyldiaziridine ( V ) . -  
To 125 ml. of water was added 13 g. (0.15 mole) of niorpholine 
and 16.2 g. (0.1 mole) of 3-benzy1-lJ3-dimethyIdiaziridine. The 
solution was cooled to O D ,  and 12.2 ml. (0.15 mole) of 3 7 i ;  for- 
maldehyde solution was added dropwise with stirring. The 
reaction was then refluxed on a steam bath for 30 min., uioled, 
saturated with NaC1, and extracted with three 100-ml. portions 
of ether. The ether extract was dried (NanSO4), the ether was 
removed with a rotary evaporator, and the oil remaining was 
variiuni distilled xt 1:W (0 .175 mni.) to yield 20.2 g. ( 7 7 . 4 5 )  of 
product, T ~ ~ B D  1.5265. 

A n a l .  Calcd. for CIBH?:jS:~O: C ,  68.93; H, 8 . 8 i .  Found: 
C, 69.14; H, 9.02. 

3-Benzyl-l,3-dimethyl-2-piperidinomethyldiaziridine (VI )  
had b.p. 115' (0.175 mm.), yield46$,, n Z 6 ~  1.5203. 

dnal .  Calcd. for C I ~ H ~ S N ~ :  C, 74.08; H, 9.72. Found: 
C, 73.82; H, 9.57. 

3-Benzyl-l,3-dimethyl-2-dimethylaminomethyldiaziridine 
(VII)  h:td t1.p 81" ( 0 . 3  in in . ) ,  yield 757c, n 2 g ~  1.5053. 

: l n d  Calcd. for C,I€121K~: C, 71.19; H, 9.65. Found: C, 
71.02; H, 9.61. 

3-Benzyl-1 ,%-bis( dimethylaminomethyl)-3-methyldiaziridine 



i VIII) \vas obtained froiii :~-t~enzyl-::-iiieth~ldiazil.idirie in  isf ( 
yield and had b.p. 110' (0.125 nun . ) ,  nZ7n 1.5033, 

Fiiund: C, 68.65; H, 9.82; K, 21,;3!i. 
1 -Methyl-3-phenyldiaziridine i X 1. -13euz:d- S-I iiet tiyl Schiff 

t)ase17 (47.6 g., 0.4 niole) \WS :tdded to  200 nil .  o f  1 : 1 rtiethano! - 
Lvater. The mixture was (aooleti t i ,  0" ant1 ti2 g. ( 2  riioles) of 
~tior~oriiethyl:iriiirle \vas s l~iwly huhtiletl into t h e  s i i l i i t ion.  Thr 
re:wticiii temperntiire \vas lowered t i ,  - 10" i i r i i l  52 g. 10.14 riiolc) 
of 9,5(-; liydrox~l:~rnine-C~-sulioni~~ arid was :idtied river a .-i-iiiiii. 
j~eriiitl wi th  stirring. The reaction tenipernture rrise t o  10" i i i  

. l n n l .  Calcd. for ClbH?&: C, 68.66: H ,  !i.!I!i: $, 21,:35. 

Cniiipbeli, .\. I f .  Soiiior.;, a n d  13. 1;. Cauipbell, . I .  .lm. C 
6 6 ,  82 11944). 

Antidepressants.' 11. Derivatives of Polynuclear lndoles 

h series of S-sutistituted derivatives of polycyclic indule systems iv:w prepared :tiid esuniiiietl f i ~  c.eiitral 
iiervous system activity. Examples of 1 , : 2 ,4 , j - t e t r . ah~~dr i~ t~ i i i i~~~a i i i~  [4,:Z-6] indiiles, 5,(kliIiydr~i-llH-benzo [ ( I ] -  

c~arbazole-2,3-pentanieth~~lene-1"benz[g]indole, 3.ti-dih!-dro-13H-dihenzc,lrr,iic~arbnzrile, and 1OH-benzofur11- 
[3 ,2-b]  indoles were included. The indole systems required were ohi:iiiied ni( dific.nt ioiis 1 i f  the Fisc1 her iiidc i I r  

synthesis and converted t o  S-substituted derivatives by varied methods. 
of the compounds are discussed. 

'l'he hrst paper? iii this series described the sgiitliesis 
and phariuacological behavior of a series of substituted 
2,:3-polyiiiethylerieindoles (I). Because of the inter- 
cstiiig pharmacological properties of certain iiieinhcr.. 
of this series, the irivestigatioii was exteiided to iiicludc 
a iiuiiiher of related types. The 1,5,1,5-tctrahydi.o- 
thiopyrano [1,3-b]iiidoles (11. I i  = H) \\ere selected 
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hecause of aii isosteric relationship I\ ith tlic 2,:3-pciita- 
iiiethyleiieiiidoles (I, I I  = 5 )  previously repoited.? I i i  

an effort to iiivestigate the effect 011 pliariliacological 
activity of varying the size aiid shape of the aroiiiatic 
iiioiety, aiialogous S-substituted derivatives of 5,tj-di- 
hydro-11H-benzo [a]carbazole3 (111, I< = H), 2,3- 
peiitainethylene-lH-beiiz [glindole ( ITT,  I< = H), ;,ti- 
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