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4-Cyanobenzaldehyde 

3,4-Dichlorobenzsldehyde 

2,4-Di-t-butyl-5-methoxybenzaldehyde 
4-Dimethylaminobenzaldehyde 

Valeralde hy de 

TABLE I1 

SARCOMA 180, ADEKOCARCIKOMA 755,  AXD LEUKEMIA 1210 
ANTITUNOR ACTIVITY OF CERTAIK OCTADECYLTHIOSEMIC.4RBAZOKES dGAIKST 

Change in 
Dose, weight. g., Tumor wt., mg.,  

Derivative mg./kg. Survivors test/control testlcontrol 

Sarcoma 180 
2,4-Dichlorobenzaldehyde 350 3 /6 -04.0/-00.2 146/863 

175 5/6 -04.7/-00.4 218/665 
175 5/6 - 02.3/00.1 415/005 
175 B/G -03.5/-00.3 195/764 
130 4/6 -05.1/00.8 233 /9 13 
130 6/G -02.8/00.2 435/1002 
130 4/8 -03.8,’-00.2 336/943 
90 6/6 -03.8/-00.2 430/943 
GO 5/6 -03.1/-00.2 425/913 

500 6/6 01.1/-00.6 538/1227 
250 6/7  -04.7,’-03.7 515/1209 

175 6/6 -03.7/00.1 377/1109 

Adenocarcinoma 755 
225 9/10 -01.2/01.4 42 I / 1493 
225 10/10 -01.6/02.4 1087/1587 
450 7/10 -05.1/00.5 368/964 
175 7/10 -01.6/01.2 557/1075 
175 7/10 -01.9/01.6 320/1294 
1-76 10/10 -04.2,’-01.1 536/1057 
175 5/10 00.3/02,2 565/1086 
175 5/10 -02.4/00.2 273/946 

850/1079 175 7/10 -00.7/00.2 

Leukemia 1210 
10.3/7.9 450 6/6 - 01 .9 /01,5 

450 6/6 - 00.7/02.7 11.6/9.2 

450 6/6 -01.5/01 .7 9.6/10.1 

200 6/6 -00.2/01.7 9.5;lO.l  

675 8/6 -01.9/01.7 9.1/10.1 

300 6/6 -00.6/01.7 10.5/10.1 

In  the light of the results with the 2,4-dichlorobenzaldehyde 
derivative, a test of its effectiveness in clinical trials is indicated. 

Antiviral Activity of 2,4-Dichlorobenzaldehyde-4-octadecyl-3- 
thiosemicarbszone.lO-Since this compound has shown confirmed 
activity in the S-180 mouse tumor system, i t  was decided to test 
the substance for antiviral activity before undertaking a test of 
all the compounds in the series. Preliminary experiments for 
antiviral activity of the compound against experimental polio- 

(10) Dr. Y. T .  Chang of the Laboratory of Pharmacology and Toxicology, 
National Insti tute of Arthritis and RIetabolic Diseases, National Institutes of 
Health, studied the compound for i ts  effect on rat  leprosy in mice and found 
it  t o  be inactive as  a leprocidal agent. 
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myelitis in mice were carried out as follows. A group of 38 Swiss 
white mice were fed the drug for 8 days a t  a daily dose of 0.5 g./kg. 
of body weight. On the second day of feeding, these mice along 
with 38 untreated controls were challenged intracerebrally with 
105J TCIDjo of Type I poliovirus, L Sa strain. The paralytic 
rates were 42 and 60.5% in the treated and control groups, 
respectively. The same type of experiment was repeated but 
the treatment with the drug started 5 days before virus infection 
and stopped 2 days afterwards. Here the death rate was 3OLi;, 
for the treated and 47.5% for the controls. In  both trials, the 
difference between the treated and controls seemed to  be more 
marked in the early course of infection (Fig. 1, third and fourth 
day). 

New Compounds 
Nucleosides. IV. deoxylyxosyl (-xylosyl) epimers via 2,3 ’-anhydronucleoside inter- 

mediates. In  view of the marked antiviral of 5-iodo- 
2’-deoxyuridine, it appeared of interest to extend these methods 
to the synthesis of 1-(2-deoxy-p-~-lyxofuranosy1)-5-iodouracil 

l-(2-Deoxy-/?-D-lyxofuranosyl)-5-iodouraci11 
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Recently, syntheses were described for the conversion of thy- 
m i d i n e * ~ ~  and 5-fluoro-2’-deoxyuridine3 to the corresponding 2- 
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Experimental 9 

1-i2-Deoxy-5-O-trityl-~-~-lyxosyl)uracil (II).--TI) :I ( y l o l t y l  
soluticrn of 1.73 g. (3.6s riirrioles) of 5 ' - ~ ~ - t r i t ~ ~ l - 2 ' - ( l ~ ~ 1 1 ~ ~ i i r i ( l i t i ( ~ ~ ~ '  
( I )  in 10 nil. of dry pyritline I\ ldeti 0.57 1111. (7.3ti Illlnolt~s I 
C J f  methanesulfonyl chloride :tn( niistiirt. hc~ltl  : i t  5 "  for l ( i  tir, 
Water (2 .0 nil) rvits added and, aft,er 0.5 hr. :it rooni t(~lilIJt!r:i~li~l'. 
t,he reaction mixture w t s  poured into 500 ml. of stirrtyl iw -1v:it:3r. 

The off-\vhite solid was collected :mi iv:islied with generoils 
quantities of a-ater. The air-dried product \vas tlissolwd i n  30 
nil. of 50% ethanol that roritained 14.5 n i l .  of S sodiu i i l  I i y ~ l r ~ r ~ i ~ l i ~  
and the solution was reflused for 4 lir. T l i e  voluiue \ ~ t s  tlien 
reduced in vacuo to cn. 40 nil.: the reaction niixt,uri: ~ n s  tlien 
!.hilled and carefully acidified (pH 2)  wit11 dilute Iiydroc~liloric: 
: L i d  The gelatinous product was vollerted, \vaslied n-itli \mter,  
and sucked dry. The dry product was readily t,r:insfornietI 
t>o ii crystalline solid on stirring with 50 nil. of etlinnol :it 
tempersture for 0.5 Iir.) wt. 1.61 g. (05;; yield), n1.p. 225 

tions froiii rtlunol provided :in :ui:iI 

Firuntl: C, 71.30; H, 5.73; X, 5,6$1, 
1 -( 2-Deoxy-/3-~-lyxofuranosyl)ura ).--A scrluticrii Id  1.45 

g. (3.08 iriiiioles) of I1 in 10 nil. of 80 c :wit1 \v:ts refluxed for 
10 iiliii .  The reaction iiiirturc~ ~ v m  c.v:ipor;ited to dryness iii 
i ~ i c i i o  :tiid the residue w:ts evapor:tted from t h e e  10-11-11. porticms 
of etlianol. The product zed from metli:tni)l-ethyl 
:iretate, 0.58 g. (two crops, 83' i i i . p .  163-16,5". .\second 
lecrystallizntion from nietlian to d t e r  tlie melting point : 
I C Y ] %  +,jX.2 (c O.X, ethanol); in H?O. A,,,;,, 26:3 nip ( e  10,620), 
:mtl  A,,,i, 232 1np ( e  2760): .Y I-ICI, A,,,;,, 262 nip ( e  %lo), 
: i ~ i t l  A,,, Z:i1 111p ( E  22201; 0.1 .\- S:IOH, A,,,,, 262 nip ( E ;OiO), 
: tdd  A,,,,. 24 1 I l l @  ( e  4520). 

. I n d .  Ch11d. for CsI-I,~Xu2ck,: ( ' )  4 7 . : ~ ;  H,  5 . ; ~ ;  S, 12.2s. 
I~'ound: CI, . i i . 'L2; H, 2.40; S,  12.09. 

1 -( 2-Deoxy-~-u-lyxofhranosyl)-5-iodouracil (IV)."-.4 niisture 
of 0.25 g. (1.1 rrinioles) i)f IIT, 0.25 g .  (1 niniole) of iodin?. 2.5 nil. 
of A\- nitric :icid, and 1.3 1n1. of rlilorciforni \vas refluxed for 2 lir. 
(h i  rooling, :I cdorless cq-stnllinr, solid \v:is deposited. Tlir 
product \\-:E cdlectetl. n-:tshed free of  iodine with :Ither, anti 
rwrystnllizctf f rom n x t e r .  0.23 g. (57( yield), ni.11. 180-15l0 
tie(..,   CY]^^^ --l.!lo ( c  O.Sl, etlisnol): in HyO, A,,,.,, 259 n i ~ ~  ( E  63301 
:tnd A,,,,, 247 nip ( E  $170;); 0.1 ~Y HCl. A,,,,,, 2 S S  ( E  4;iSU), and 255 nip 
( e  2010); 0. I .\- SuOH, A,,,,, 27s nip I e .73lO) and 
( e  2SSO) .  

:t nnl. C:tlcd. for <&,H,11iK20s: (:, :30.52: H, :;.I;); 1, : $ 5 . 8 ! :  
S,  7.91. Found: C!, tj0.25; H, 2.88; I, :i>.70: S, S.00. 

0.1 

~~ ~. 

(9) Melting points are  vorrected. I:ltraviolrt 2pectra urrr recorded by :L 

Cary Node1 11 spectl.opl,otometer. \nalgsrs ~ c r c  perfiirtrird k)y Micro- 
Tech Laboratories, Skokie, 111. 

(IO) J. Srnrt and F. 8 0 ~ ~ 1 ,  Collectioii  C z e c h .  C i l p r n .  Cornmun., 26, ,553 
(1960); 

( 1  1) This i i m r d u r e  is identical wit11 tha t  d ? w r i h d  hy IT. H. l'riisoff, 
B i o r h i n .  R i o p h y s  Ac ta ,  32, 29.5 (195Cj). fL,r tllr ])r?1mrafii>ri uf 5-iodii-2'- 
d ~ i i x ~ - ~ ~ r i d i ~ i ~ =  

Chem. A h t r . .  64, 12113 (1960). 

5-Aryl-1,3-dihydro-2H-1,3,4-benzotriazepin-2- 
ones 

THEODORE S. SULKOWSKI ASD Scom5 J. CFIILURESS 

Because of our interest in l,4-benzodiazepin-2-ones1 and 3,1,4- 
benzoxadiazepin-2( l H ) o n e ~ , ~  i t  seemed desirable to prepare 
some aza analogs of these ring systems. Accordingly, several 
5-ar~~1-1,3-dihydro-2H-1,3,4-benzotriazepin-2-ones have been pre- 
pared by  two related methods, as shown in the reaction scheme. 

(1) S.  (1. Bell, T. S. Sulkowski. C. Goclinian, :in0 S. J. C'liiliiress, J .  O r y .  

('2) T .  S .  Sulkowski and 6 .  .J. ('!ii ldress, ihid.. 27, 1121 / 196?!. 
Chern., 27, 561 (1962). 

( ' , ,H 

Experimental 

5-Phenyl. 3-dihydro-2If -1,3,4-benzotriazeb.-i-2-one.--A SOIII- 
t ion of 12 g. of 12.57, ph(~sgerie in benzene was added dropwise to 
:I. rooled sirlut,ioti of 3.2 g. of 2-:~rniiioI)enzophenone hydrazone 
:ind 5 nil. of triethylamine in  50 nil. of henzeue. After addition 
W:LS conlpleted, the mixturc was stirred a t  room temperature 
for 1 lir. -4fter sepa~rtirig tlie triethylamine hydrochloride bj, 
filtration, the solution was evaporated to dryness i n  ~ Q C I I O .  

liecrystallization of the residue from ethanol afforded 1.4 g. 
of product, m.p. 238". 

=Inal. Calcd. for ClaH11S30: C, 70.S7;  €1, 4.6s; S, 17.70. 
Found: C, 70.69; EI,4.53: N, 18.04. 

7-Methyl-5-phenyl-l,3-dihydro-21J-1,3,4-benzotriazepin-2-one, 
111.p. 253-255", w:is prepared similarly from 2-arnino-5-met,hyl- 
lwrixophenone hydr:tzone in a yield of 5 0 5 .  

1:ound: C, 71.61; H, 
7-Chloro-5-phenyl-l,3-dihydro-2H-l,3,4-benzotriazepin-2-one. 

----A niist,iire of 5 g. of mino-5-1~liloroberizophenone and 5 ml. o f  
ethyl hydrazinecarbo. i t e  was heated a t  190' for 1 hr. The  
tnixture was cooled and dissolved in 75 nil. of ethanol. On 
standing there wts obtained 1.6 g. uf product, m.p. 246-248'. 

Anal. Calcd. for C1,,H,,ClS,30: C, 61.89; H, 3.72; C1, 13.05; 
X, 15.47. 

Concentration of the mother liquor afforded 0.5 g. of %amino- 
5-clilorol)erizopherii)r~e hydrazone ettiyl wrboxylate, m.p. 209". 

. Intr l .  Calcd. for Cli6Hl&1S3O2: C:, 60.47; H, 5.07; C1, 
I l . l ( i ;  S, I3.2X. l ~ o i ~ r i d :  V, 60.lti; H, 5.07; (3, 11.25; N ,  
1:1.04. 

A n u l .  Cslctl. for 71.70; IT,  5.21; S, l(j.72, 

Found: C, 61.65; H,:3.72; C1, 13.27; S, 15.18. 

Quinazolines and 1,4-Benzodiazepines, XIX. I 
N-Alkyl Derivatives of Substituted 1,3,4,5-Tetra- 
hydro-5-phenyl-2H-l,4-benzodiazepin-2-ones 

1 s  :i mitinuation of our investigation on psychotherapeutir 
:tgents of  the l,4-benzodiazepine cli~ss of compounds, we h a v ~  
prepared a series of 1,3,4,5-tetrahydro-5-plienyl-2H-l,4-benz~- 
dinzepin-2-ones and from these compounds a number of N-alkyl 
derivatives. For the sake of simplicity, the Experimental section 
of this paper will concern itself with the chemistry of only one of 
these compounds, namely, 7-c~hloro-5-( Z-fluorophenyl)-l,3,4,6- 
tetrahydro-2H-l,4-benzodiaeepin-2-one and its N-methyl de- 
rivatives. Ah shown in the Experimental, because of the differ- 
ence in basicity betvieeJ1 the two nitrogen atoms, we found it 
possible t o  alkylate the I-nitrogen independently of the 4-ni- 
trogen and vice versa. All other compounds and derivatives 
prepared by the same procedures will be found in Table 111. 


