
1-01. 7 

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. 
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TABLE I 
2-AMIXOBENZOPHENONES 

Rt R2 
F F  
F F 
F H  
F H  
e1 e1 
e1 e1 

R3 
H 
H 
e1 
e1 
Cl 
c1 

R4 Methoda 

H v A 
COCHIBr VI D 
H T' A 
COCHJBr VI D 
H v A 
COCHLBr VI  D 

Crystd. 
from 

Hexane 
NeOH 
Hexane 
11eOH 
Hexane 
RleOH 

Yield, 
M . p ,  "C. L *  /U Formula 

99-101 84 CI3HgF,NO 
116-1 18 92 Cl5HloBrF&O? 

113-14Z 5 87 CL5H1,BrC1F?jO~ 
06-'17 52 CLIH&IFSO 

80 CIJHBCIZSO 81-83 
147-150 65 C15HSBrC13S02 

-% Ca1rd.-- 
C €1 

66.95 3.89 
50.57 2.55 
62.54 3.63 
45.61 2.72 
51.05 2.65 
42.74 2.15 

-% Found-- 
C H 

67.20 4.00 
50.62 2.80 
62.64 3.62 
48.43 2.52 
52.21 3.01 
42.72 2 .41  

a The letters denoting the method of preparation refer to the Experimental section of papers V and 1-1 of this series2#* (e.g., V A refers 
to method A in the Experimental section of paper V). 

Crystd.* 
Rt R- R I  R4 Method' froiri 

F F H H  VI He-S Ac. 
F F H CHa V I S  Hex. 

F H ci C H ~  VI s &-hex. 

C1 C1 C1 CHP VIS  Ac.-hex. 

F H C l H  VI H"-N Ac. 

C1 C1 CI H VI H"-N Ac. 

1 
R, 

Yield, 
3I.p.,  a c .  Yo 
197-200 93 
110-111 82 

160-163 73 
230-232 92 

231-233 83 
178-181 70 

7% Found- 
C H 

65.93 3.83 
67.09 4.38 
62.10 3.54 
63.32 4.30 
53.20 2.86 
54.30 3.28 

a The letters denoting the method of preparation refer to the Experimental section of paper VI in this series (see ref. 2).  * Ac. = 
c As previously reported (see ref. 2)  it  was not necessary to isolate the intermediate aminoacetamidobenzo- 

These compounds were cyclized (method S )  directly to the lJ4-benzodiazepin- 
acetone, hex. = hexane. 
phenones (method H) from the ammonolysis reaction. 
ones. 

All but three of the parent benzodiazepinones used in these 
syntheses have been reported elsewhere. 2-7 The physical prop- 
erties and the methods of preparation of the three, previously 
unknown, benzodiazepinones and their intermediates* are given 
in Tables I and 11. 

Experimental 

-411 melting points were determined microscopically on a hot 
stage and are corrected. The infrared spectra of starting materials 
and reaction products were compared in every case in order to 
confirm or exclude structural changes. The infrared spectra 
were determined either in 2-4% chloroform solutions or in a 
potassium bromide pellet using a Perkin Elmer Model 21 spec- 
trophotomer. 

7-Chloro-5-( 2-fluorophenyl)-1,3,4,5-tetrahydro-2H-l,4-ben- 
zodiazepin-2-one. Method A.-Hydrogenationg of a solution of 
11.2 g. (0.0375 mole) of 7-chloro-5-(2-fluoropheny1)-lJ3-dihy- 

( 2 )  1,. H .  Sternhach, R. I. Fryer,  W. Metlesics, E. Reeder, G. Srtch, G. 

(3) S. C. Bell, T. S. Sulkowski, C. Gochnian, and 5. J. Childress, ibid.. 27, 

(4) L. H. Sternbach and E. Reeder, ib id . ,  26, 4936 (1961). 
(A) G .  Saucy and L. H. Sternbach, Helu. Chim. Acta,  45,  2226 (1962). 
(6) L. IT. Sternbach. R. I. Fryer. 0. Keller, W. Metlesics, G .  Sach, and 

(7) L. H. Sternbach, G .  Saucy, F. A.  Smith, RI. Muller. and J. Lee, Helu. 

(8) L. H .  Sternbach, R. I. Fryer. W. lfetlebics, G .  Sach, and  A. Stempel, 

(9) Hydrogenation was carried out a t  room temperature and a t  at- 

Saucy, and A .  Stempel, J .  Org .  Chcm. 27, 3788 (1962). 

562 (1962). 

N. Steiper, J .  M e d .  Chem., 6, 261 (1963). 

Chim. 4cta,  46, 1720 (1963). 

J. Org.  Chem., 27, 3781 (1962). 

mospheric pressure. One molar equivalent of hydrogen was adsorbed. 

dro-2H-1,4-benzodiazepin-2-one2 in 100 ml. of 60% acetic acid 
in the presence of 0.2 g. of platinum oxide gave, after filtration 
and removal of solvent under reduced pressure, 10.8 g. of a 
crystalline product. Recrystallization from acetone gave 10.3 g. 
(50.57,) of pure product, white needles, m.p. 216-217". 

Anal. Calcd. for ClsH12ClFN20: C, 61.57; H, 4.16. Found: 
C, 61.69; H, 3.92. 

7-ChIoro-5-( 2-fluorophenyl)-l,3,4,5-tetrahydro-l-methyl-2H- 
1,4-benzodiazepine-2-one. Method B. From 7-Chloro-5- 
(2-fluorophenyl)-l,3-dihydro-l-methyI-2H- 1,4- benzodiazepin-2- 
0ne.l-A solution of 13.4 g. (0.0442 mole) of the 1,4-benzodiaze- 
pinone in 75 ml. of 60% acetic acid was hydrogenated and worked 
up as previously described to give, after recrystallization from an 
acetone-hexane mixture, 11 g. (81.5%) of product, white prisms, 
m.p. 136-138". 

Anal. Calcd. for C16H14CIFN20: C, 63.06; H, 4.63. Found: 
C, 63.31; H, 4.86. 

Method C. From 7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetra- 
hydro-2H-l,4-benzodiazepin-2-one.-A solution of 10 g. (0.0334 
mole) of the tetrahydro-1,4-benzodiazepinone in 50 ml. of N,N- 
dimethylformamide was stirred a t  5" for 20 min. together with 
a methanolic solution of sodium methoxide'o (0.0423 mole of 
NaOCH8). Then 2.6 ml. (0.0423 mole) of methyl iodide was 
added slowly. The reaction mixture was allowed to warm to 
room temperature, stirred for 1 hr., and poured into 600 ml. of 
water. The product was extracted into dichloromethane which 
was washed with water, dried, and concentrated. Recrystalliza- 
tion of the residue from an acetone-hexane mixture gave 9.5 g. 

(10) This solution contained 1.2 mequiv. of sodium methovide per ml. of 
absolute methanol. 
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3.55 g. (0.0116 mole) of the 4-methyl derivative in 15 ml. of N,X- 
dimethylformamide n as treated with a methanolic solution of 
sodium methoxide (0.014 mole of NaOCH3)10 and then with 1.05 
ml. (0.0168 mole) of methyl iodide as described under C. The 
mixture was worked up as described under C and yielded 2.7 g. 
(73Lj',), of a compound identical i n  every respect uith that oh- 
tuined tinder F 

Acknowledgments.-We are inde1)ted to Dr. A1 
Stcywmark a i d  his bt aff for m i c w a i i a l y t i c d  data, to  
Dr.. .I. .\lot(ahane aid Air. 8. T r a i m a i i  for i u f r a i w l  

dctwminatious, and to .\liss T3arl)nrn l 'd lnrk  for t hc. 
c a o r n p i l n t i o i i  of data i n  the  tables. 

Derivatives of 2-(2-Pyrimidinyl)acetophenone1 

FRANK F. ERETINO* AXD E. D. AMSTIJTZ 

Cyclic amidines and guanidines are well known classes of 
diuretir  agent^.^ This paper reports the synthesis of some deriva- 
tives of 2-(2-pyrimidinyl)acetophenone (I) ,  4 - - B  a cyclic amidine, 
as potential diuretic agents. When the ketone I was reacted 
with an equimolar amount of phenylmagnesium bromide the 
phenylcarbinol was obtained in 315; yield, with recovery of 67SC 
of I ;  phenyllithiuin gave similar results. If one assumes that 
part of the Grignard reagent complexes with the pyrimidine ring 
nitrogens, then excess reagent should increase the yield of carbinol. 
This was found to be t,rue, as the yield increased to 615; and 81 5; 
for 2 :  1 and 3 :  1 -11 ratios, respectively, of Grignard reagent to 
ketone. 

Catalytic hydrogenation of the methochloride of I produced a 
tetrahydro carbinol. The st'ructure assignment was based on 
the formation of benzaldehyde (retroaldol) on treatment wit,h di- 
lute sodium hydroxide solution. Stopping the hydrogenation 
after 2 moles of hydrogen were added yielded a compound which 
did not yield benzaldehyde when reacted with base; therefore, 
the tetrahydro ketone structure was assigned to the product. 

Experimental' 

~,~Diphenyl-2-pyrimidineethanol. A.-To 14.9 g. (0.082 
mole) of phenylmagnesium bromide in 85 nil. of ether was 
added over 3 min., 5.4 g. (0.0273 mole) of the ketone I5 in 225 ml. 
of benzene and 60 ml. of ether. The solution was heated a t  reflux 
for 30 min., cooled, acidified with 50 ml. of loyo sulfuric acid, and 
the solid filtered to give 7.9 g. (8lyG), m.p. 221-224" dec., of the 
hvdrobromide salt. after two recrystallizations from nitro- 
methane, m.p. 231" dec. 

7.84. Found: C. 60.11: H ,  4.86; N, 7.80. 
Anal. Calcd. for Cl8HlsN2O.HBr: C, 60.51; H, 4.80; N, 

The free base melted'at 141-143": 
Anal. Calcd. for C18HlsS20: N, 10.14. Found: S, 10.07. 
B.-To 1.71 g. (0.0204 mole) of phenyllithiuni in 50 ml. of 

ether was added over 10 min. 3.6 g. (0.0182 mole) of I in 150 ml. 
of benzene and 50 ml. of ether. The solution was diluted .\$ith 50 
nil. of ether, stirred for 30 min., adjusted to pH 5 with 5% sulfuric 
acid, and the solid filtered. The yield of hydrobromide salt was 
1.6 g. (25%), m.p 231-233" dec. From the aqueous and organic 
layers 56% of I was recovered. 

(1) Taken in part  from the thesis of F. F .  Ebetino submitted in partial 
fulfillment of the requirements for the Master of Science degree a t  Lehigh 
University, 1 9 %  

rrell Co. Fellow, 1951-1953. Auth 
Norwich Pharmacal Co., Norwich 

( 3 )  (a) W L. Lipschitz and Z .  Hadidian, J .  Pharmacol. Ezpt7. Thernp. ,  
f r )  81, 84 (1944): 

W'. L. Lipschitz and E. Stokey, ibid., 92, 131 (1948). 
(b) W. L. Lipschitz and E. Stokey, ibid.. 83, 235 (1944); 

(4) .I. AI .  Smith,  ,Jr., and B. Roth,  C .  S. Patent 2,487,391 (1949). 
( 5 )  B. Roth and .J. hI. Smith, .Jr., J .  Am. Clrem. S o r . ,  71, 616 (1949). 
(6) .I. Dornow and E. Netis?, Brr . .  84, 296 flR51). 
(7) hleltinp points are rorrrcteil. 

2-(2-Hydroxy-2,2-diphenylethyl)-l-methylpyrimidinium Io- 
dide.-A mixture of 2.0 g. (0.0073 mole) of a,a-diphenyl-2-pyri- 
midineethanol and 10 ml. of methyl iodide was allowed to stand 
in a closed flask for 1 week. Removal of excess methyl iodide by 
evaporation yielded 3.0 g. (997.), m.p. 235-240' dec., of yellow 
methiodide. One recrystallizat,ion from 30 ml. of wat,er yielded 
2.22 g. (73.3%), m.p. 239-240" dec. 

Anal. Calcd. for C19H,,IS,0: I, 30.34. Found: 1, 29.92. 
1 -Methyl-2-phenacylpyrimidinium Iodide.--A mixture of 5. I 

8. (0,0257 mole) of the ketone 1 and 25 ml. of methyl iodide JTas 
hrnted in a sealed tulie in a water bath at 60-80" for 5 hr. The 
yield of yellow solid after filtration n-as 8.0 g. (91.5%), 1ii.p. 189-- 
191". After 2 recrystallizations from a mixture of ethyl n,cetntr> 
2nd ethanol the niethiodide melted at 190.5-191". 

Anal. Calcd. for C,3HI3IN2O: S, 8.24. Found: N, 8.24. 
The methochloride n-as prepared by t)reating a suspension of 

silver chloride in miter with an aqueous solution of the methio- 
dide. 

2 4  1,4,5,6-Tetrahydro-l-methyl-2-pyrimidinyl)acetophenone 
Hydrochloride.--8 solut,ion of 1.5 g. (0.0064 mole) of the metho- 
chloride of I in 25 ml. of absolute ethanol was reduced over 70 
mg. of platinum oxide catalyst in a low pressure hydrogenation 
apparatus. The hydrogenation was stopped after 2 M equiv. 
of hydrogen was added (10 min.). The catalyst' was filtered and 
the filtrate evaporated in i'aci(o to give 1.44 g. (95Yc) of solid, 
m.p. 250-2.53". This VAS recrystallized from 2-propanol and 
then butanol to give white crystals, m.p. 252-253". 

Anal. Calcd. for ClaHl~N20.HC1: C, 61.77; H,  6.78: C1, 
14.03. 

1,4,5,6-Tetrahydro-l -methyl-a-phenyl-2-pyrimidineethanol 
Hydrochloride.-A solution of 1.5 g. (0.00604 mole) of I-metho- 
chloride in 25 ml. of absolute ethanol was reduced over 70 mg. of 
platinum oxide catalyst in a Ion. pressure hydrogenation appara- 
tus. The reduction was stopped after 3.5 equiv. of hydrogen 
was added (160 min.) and the catalyst filtered. The filtrate was 
evaporated in vacuo. and the residual gum (1.4 g.) when added 
to 2-propanol crystallized to give 0.5 g. (32.5%), n1.p. 223-224", 
of white solid. This was recrystallized to constant melting point 
(223-224") from 2-propanol. 

Anal. Calcd. for C13H18N?O.HCI: C, 61.29; H, 7.52: C1, 
13.92. 

TThen the hydrorhloride salt was treated with lOYc sodium 
hydroxide solution an odor of benzaldehyde was produced, and 
when this solution was acidified and reacted with 2,4-dinitro- 
phenylhydrazine, a hydrazone was obtained, m.p. 238-239' (no 
depression with henzaldehyde 2,4-dinitrophenylhydrazone, lit.* 
m.p. 237'). 

Found: C, 60.90; H, 6.77; CI, 13.83. 

Found: C, 61.44; H ,  7.36; CI, 13.84. 

( 8 )  R. I,. Rhriner and R. C .  Flison, "The Systematic Identification of 
Organic Coinl)oiinrls," .John Wiley and  Sons, In r . ,  SPW York. 9. Y., 1948, p. 
229. 

Synthesis of Some Derivatives of 
5-Aminoindole-3-acrylic Acid" 

JOSEPH DEGRATV AND LEOS G o o ~ m s  

Life Sciences Research, Stanjord Research Institute, 
lfenlo Park, Cal<fornia 

Receiued September SO, 1963 

Recently we have reported on the preparation of the &nitrogen 
mustards of tryptophanIb and other indole-3-alkanoic acids.'c 
As a continuation of this series we have undertaken the prepara- 
tion of the corresponding mustard ( I )  of indole-3-acrylic acid. A 

(lj(aj This work was carried out under the auspices of the Cancer Chemo- 
therapy National Service Center, National Cancer Institute, National In- 
stitutes of Health, Public Health Service, under Contract KO. SA-43-ph- 
1892. The opinions expressed in this article are those of the authors and 
not necessarily those of the Cancer Chemotherapy National Service Center. 
The  authors are indebted t o  M r .  0. P. Crews and his staff for the large scale 
preparation of intermediates. They are also indebted to  Dr. Peter Lim and 
his staff for spectral measurements and interpretations. (b) J. DeQraw and 
L. Goodman, J .  Org. Chem., 27, 13%; (1962). ( e )  J. DrGraw and L. Good- 
man, abid., 27, 1728 (1962). 


