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TABLE I 
1,2-Diglycerides 3- [Hydrogen bis(2-chloroethy1)phosphoramidate phenyl ester] 

Y C O  (CHz)nCHa 

HOCO(CHz)$Hs 
I 

Yield, 
AnalysesC Compd n" Empirical formula % MP, OC fl%D Rfb 

3a 16 Cn~HssClzN0rP 58 29-32 0.33 cl HJ 

3b C ~ ~ H & ~ Z N O ~ P  30 1.4807 0.30 Cl H, N 

3d 12 CaiH,zClzNO,P 60 3 9 4 0  0.30 c, H, N 

3f 8 CaaH&lzNO,P 59 1.4803 0.27 c, Hl N 
3g 7 CaiHaClzNOd? 54 1.4838 0.27 c, Hl N 

3c 14 C ~ ~ N ~ O C ~ N O T P  53 37-39 0.33 cJ HJ 

3e 10 Ca?H&lzNO,P 59 1.4802 0.30 cJ 

3h 6 CzsH4sClzW0,P 25 1.4800 0.26 cl H J  

(1 3b = lJ2-disubstituted unsatd olein [hydrogen bis(2-chloroethyl)phosphoramidate P h  ester]. Silica,6 hexane-EtzO (60: 40). 
c See ref 5. 

no significant prolongation of survival time. These 
results strongly indicate that  lack of activity is this 
tumor of 'the "cytotoxic" N mustard moiety of these 
analogs is not related to significant differences in lipid 
solubilities or other physicochemical properties, and 
broadly confirm literature reports* r 4  that antineoplastic 
activity in phosphoramidate and phosphoroesteramidic 
mustards is greatly diminished or abolished by sub- 
stituents such as Ph.  

Experimental Sections 

N,N-Bis(2-chloroethyl)phosphoramidic acid (2,2-dimethyl-1,3- 
dioxolanyl-4-y1)methyl phenyl ester (1 ) and N1N-bis(2-chloro- 
ethy1)phosphoramidic acid 2,3-dihydroxypropyl phenyl ester (2) 
were prepd by the method of Batrakov, et ~ 1 . ; ~  upon prepn 2 was 
used directly for acylation reactions. Deriv 3b was prepd accord- 
ing to the procedure described for the synthesis of 3a-3h except 
that  acylation was carried out a t  7OO.l Spectral data (ir, pmr) 
were nearly identical for eacb 3 homolog and are reported only for 
3c. Some physical properties of 3a-3h are included in Table I. 

l,&-Diglycerides 3-[Hydrogen bis(2-chloroethy1)phosphorami- 
date, phenyl ester] (3a-3h).-To 1.48 g (0.004 mole) of 2 in 8 ml 
of pyridine (0 ' )  was added 3.3 g (0.012 mole) of palmitoyl 
chloride, and the mixt was kept stirring a t  room temp for 48 hr. 
The reaction mixt then was poured into ice H2O and the solid 
material was extd with three 25-ml portions of EtzO. The exts 
were combined and washed successively with H20, ice-cold 2% 
H2SO4, and again with HzO. The soln was dried (MgSOn), 
filtered, and concd under reduced pressure to give 4 g of a crude 
yellow oil, which was placed on an A1203 (100 g) column (60 X 2 
cm) and was eluted with 604 ml of CHCL Concn of the eluate 
gave 2.6 g of a yellow viscous liq which showed a major (Rr 0.33) 
and a minor (Rf 0.6) spot on tlc (silica gel, hexane-EtzO, 60:40). 
The viscous material then was chromatogd on a silica gel (50 g) 
column (60 X 2 cm) with hexane-Et20 (60:40) as eluent (450 

(3) R .  P. Bratzel, R. B. Ross, T. H. Goodridge, W. T. Huntress, M. T. 

(4) 0. M. Friedman, ibzd., 61, 347 (1967). 
( 5 )  Fat ty  acyl chlorides were obtained from Eastman Kodak Co., 

Rochester, N. Y. 63118, 
and were used without further purification. Silicar tlc 7GF (Mallinckrodt) 
waa used for tlc analyses; column chromatog purifications were made with 
aluminum oxide, neutral, and silica gel (E. Merck AG). The ir  spectra 
(neat, Nujol) were detd with Beckman IR-8 and Perkin-Elmer 521 spectro- 
photometers, and pmr spectra with Varian A-60 and HA,100 spectrometers 
using CDClr (Me&) as solvent. Melting points were detd with a Thomas- 
Hoover capillary melting point apparatus and are uncor. Refractive indices 
were detd with a Bausch and Lamb Abbe-3L refractometer. Where andlyses 
(Table I) are indicated only by the symbols of the erements, anal. results 
obtained for those elements were within *0,4% of the theor values. Analy- 
ses were performed by Micro-Analysis, Inc., Marshallton, Wilmington, Del. 

Flather, and D. E. Johnson, Cancer Chemother. Rep., 86, 281 (1963). 

14650, and Sigma Chemical Co., St. Louis, M a .  

ml). Fractions which showed one spot (Rr 0.33) were combined 
and concd under reduced pressure to obtain 1.8 g (5370) of a 
colorless oil. The oil was dissolved in 16 ml of petr ether (bp 
30-80") and kept a t  - 10' for 8 hr, during which time an amor- 
phous, white solid sepd. Recrystn using Norite A (boiling, 5 
min) gave 3c: mp 37-39' (1it.l 35.5-37'); Rr 0.33, silica gel, 
hexane-ether (60:40); ir (Nujol) 1748 (C=O), 1262 (P=O), 
1200 (POC,,,,) 1090 (PN), 1060 ( P O C , I , ~ ~ ) ,  762 cm-' (CC1); 
100-MHz pmr (CDCls) T 2.64-2.85 (m, 5 ) ,  4.73 (t, I ) ,  5.52-5.98 
(m, 4 )  6.33-6.88 (m, 8), 7.72 (t, 4), 8.75 (s, 52) 9.14 (t, 6). 
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I n  earlier papers in t'his series we described the syn- 
thesis of some new thiofluoreneslb-d related t'o the 
metabolism of the carcinogen 2-acetamidofluorene, and 
of a similar new thio derivative of 4-acetamidodi- 
phenyl.le 

The carcinogen N-hydroxy-4-acetamidostilbene [N- 
(OH)-4-AAS] yielded a more complex metabolic pic- 

(1) (a) Supported in part by a grant (CA-01744) from the National Cancer 
Institute, National Institutes of Health, and in part by Research Career 
Development Award 5-K3-CAZ-14,991 (T.L.F.); (h) T. L. Fletcher, M. J. 
Namkung, and u.-L. Pan,  J .  M e d .  Cham., 10,936 (1967); (e) M. J. Namkung 
and T. L. Fletcher, ibid., 11, 1235 (1968); (d) H.-L. Pan,  M,  J. Namkung, 
and T. L. Fletcher, ibid., 11, 1236 (1968); (e) T .  L. Fletcher, C.-A. Cole, 
H.-L. Pan,  and M.  J. Namkung, ibid., lS, 784 (1970). 
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ture.2 The nonenzymatic reaction of N-acetoxy-4- 
AAS with methionine under physiological conditions 
yielded 4 products, each of xhich had a correvt mol wt 
for x-methylthio-4-AAS. Products with the same 
cliromatographic and mass spectral properties as 3 of 
these in u 2 t m  products were also liberated from the liver 
protein of tlie rats administered N(0H)-4-AAAS. We, 
therefore, undertook the synthesis of all j of the ring 
mcthylthio substitut ed derivatives of 4-AL1S, in order 
to  aid in structure confirmation of tliese compounds. 

Both 2- and 3-metliylthio-4-nitrostilbene were made 
by midensing the appropriate methylthio-4-nitro- 
toluene with PliCHO, using a method reported b\- 
I;:Lrrisvy, et aL3 The  intermediate aldol formed in the 

was dehydrated in refluxing DAISO. The 
g 2'- and 4'-methglthio isomers were made 

similarly, starting with p-nitrotoluene and 0- or p -  
rnethyltliioben~aldeligde. In each of tliese cases there 
JUS intermedist e aldol formation; deliyclration to the 
ht ilberie W L ~  ncc~mplised in boiling DAISO. Initial at- 
tempts t o  effect dehydration of the 2 arid 2' isomers in 
DAISO failed, because the reaction time was too short.4 
Hon ever, refluxing for IS-23 hr  folloxed by boiling 
down to small vol gave excellent yields of tlie desired 
stilbenes. 

'rlie fifth of these isomers, ie., 3'-methylthio-4-nitro- 
t,tilbeiic, was s i  nthesized by a lleerwein arylation reac- 
t ion betn een 3-methyltliiobenzenediazonium chloride 
and p-nitrocinnaniic acid. T h e  product way recovered 
in lo\\. yield (11) \\eight). but 90yc yield based on re- 
cwvered p-nit rocinnamic acid. Use of DlISO-lIe2CO 
a> tl ic reaction solvent gave the best j ields. 

Biological Results.2-Comparison (glc, tlc, and mas3 
spectrometry) of t>:tch of these 3 S-methyl-4-AAS de- 

\\ ith the products formed from N-acetoxy-3- 
.2AS arid methioniiic, or isoktted from the  liver protein5 
or rnts :dniini~tercd N(OH)-&AAS, yhon s :in apparent 
ident it! of 3-nietIir.ltliio-4-Ahs with one of the in vitro 
:iiicl onc of the zn vii'o products. One product formed 
bot l i  in zittro :md in i'izio sliows 110 rorrespondence with 
a r i j  of tlie 5 synthetic methylthio derivatives. The 
ot licr producats have some similarity to light-induced 
form. (czs?) of 4'-niethylthio--l-~i.iS :id 2-nietliylt Iiio- 
4-ALiS, but identity has not been established 

Further work in this seriei is no\\ being directed to- 
~v:ird t hc CY- and $-met hglthio-4-A,iS cterivatives. 

Experimental Section5 

3-Methylthio-4-nitrotoluene ( l ) . - - - T i J  a rolii of 10.3 g (0.047 
nicJle) of :~-b~omo-4-1iitrotoluelle, nip X-36' ( l i t  .6 :i5-:36", f r o m  
the hcOnII osidti of 2-bromo-4-1neth~l:tniiiliiie j I b  in  .i nil of DlXSO, 
:i holii of N:tS1Ielc, in n h s  EtOH (0.05 mole; 36 ml) R-as added a t  
room lernp with swirling. In a fe\s min the temp of the niixt 

( 2 )  The iiiological information in this paper has heen kindly supplied, lie- 
fo r?  Iiultlication, i iy 111s. .J. .\. and E. ('. AIiiler, 12Ic.\rdle Laboratory for 
('nncer Research, University of \\-isconsin, AIadison. \Vis. 

f :1)  \V. J. Farriaspj-. .Jr., F. 1'. Recchia, and.\. .I, R .  Sayigh, .I. O r g .  Chem., 
34,  2785 (ILltX). 

( k )  .\n altrrnate methoii, !!sing .48(4 l f l3r in .icOH, gave lis Ijenzo(bjtliio- 
I>llrrir rlcrirative.. 
(.i) IloilinK po in t s  are not corrected Melting points were taken on D 

I'isltcr-,Jotins i,lock nnrl are rorrected t o  standards. \Vliere analyses are 
iiiiiii:atr(i only 113- sylnliols of tlie elements, anal. results were nittiin =k0.47c 
i if  t i l e  tlieor x-aliips. \ ,  nern l i a rd t ,  Elhacli ( ihrr  
I,:nupl-kir<,lirn, \Vest-German>-. 

fij) \\ . Hlackl,iirn, AI. Ilanzig, 1%. I%iiliinger, I ) .  Soisson, and 1%. 1'. 
Sr l l i i l tA,  . I .  Oro.  Chern . ,  26, 2803 (1961). 

T h i s  Trill Ire tlie siii)jei;t of a separate repurt elsewliere. 

. \nalysrs wpre performeii 1 

rose to 40°, and a yellow ppt  came out. The ppt mas filtered off, 
washed with EtOH, and dried, giving 9 g of product, mp 108.- 
114". One recrystn (C&) gave 6.1 g (707,) of product, nip 

3-Methylthio-4-nitrostilbene ( Z ) . - - - ' ~ < J  it SO~II of 15 g (0.0X2 
mole) of 1 in 50 ml of 1)1\IF, 8.8 g (0.053 mole) of freshly piirified 
PhCITO7 :ind 0.1 F; of freshly powd NaOH were added arid I h c  
flask was corked. After 16 hr at room temp the inixt, was dild 
with 125 nil of 5:;; IICl and stirred. The oily solid wa,? filtered off 
aiid dissolved in 200 ml of EtOAc (Darco'i, filtered, boiled down t o  
100 ml, and the brown ppt then filtered off and washed with 
pelr ether (tip 30-60"), giving 6.7 g f2Sc; 1) mp 124-125". . I  / i o / ,  

3-hlethylthio-4-stilbenamine (3).- -A sohi of 5.7 g of 2 iii 150 
ml of l<tOlI \vas boiled for 1,: niin wi th  10 ml of hydraxitie hydrate 

:iiid 0.1 g of Pd/C (55;,), filtered, aiid boiled doaii  to near 
('ooliiig and scratching \yith a glass rod gave 4.2  g 

f white ppl, nip 75-79", One recrystrr i l l eOH)  gave nip 
i\-i(3". -.tncd. (C12T~TlJSS) C, IT, S,  d. 

.\--4- (3-Methylthiostilbenyl)acetamide (4).-.4celylatioit of the 
above amiiie ( A c 2 0  ii i  C6H6) gave the amide, mp !51-152'. 011e 
recrystir (EtOII )  gave n sainple with the same mp. .And .  

1-Phenyl-2- (2-methylthio-4-nitropheny1)ethanol (5 )..--Coli- 
densri of 2-niethylthi rotol\reneR with PhCIIO, as described 
for 2, followed by re of the crude product (CGHE, h r c o )  
gave a 2S"C yield o f  133.5--1:34.5". :tna!. ( C ~ S H I ~ T O ~ S \  

2-Methylthio-4-nitrostilbene (6).--A\ so111 of 2.9 g of 6 iri 
1)lISO (30 nil) was refluxed for 1'3 hr ,  boiled down to 1.5 nil, 
vocilcd, and po1lred ii>to 50 nil of IT2() t o  give 2.2 g (SI(;;) cjf yellow 
ppt, nip 110-118". Oiie recryrtii (EtOIl, I larco) gave an anal. 
s:iniple, nip 112 -1 13". .Inu!. (C151i13X02S) C, 11, S. 

Z-MethyIthio-4-stilbenamine. HCI (7). --FIydraxirie hydrat e 
(looc;) atid Pd/C (5c,' ) reduction of G (1.2 g! in the usual way 
(refius 1.5 hi,) give t lie amiiie as an oil which wm recovered as the 
IICl silt ( O . %  g fi,om EtOII),  nip 174-176". . tna / .  (CldTi;NS. 
IIC'I) Y .  
.\--4-(2-Methylthiostilbenyl)acetamide (S).---C'ornpd 7 (0.b: g J 

n-:iq twated with dil SH40T€ and the resulting oil was er td  wit11 
E;t20, Lvashetf rvith IT,(), dried, a ~ l d  evapd. The oil i n  10 ml (If 

8 was acae1yl:ited ( A c 2 0 )  t o  give 0.8  g, mp 1,57-158'. Re- 
t i r  (EtOFI) gave the amide with iiiichaiiged mp. Annl. 
I ,~SOSI  C, 11, X, S; :no1 w . 9  

Methyl 2-Methylthiobenzoate (S) . - -To n solri of I!, g (0 .473 
niolej of SaOlT iti 400 ml of EtOH, i> g (0.44.5 mole) of met,hyl 
~- thicr l~)ei~zoat t~* '~ \ Y ~ S  added with thoroiigh stirring. L\ whi te  ppt 
formed niid ( n i t h  the mist at :!>') ij.i g (0.44.; mole) of >le1 \\'ab 
added.  . \ i i  esotherrnic ieavtioii (4.-)') resulted i n  roniplete soln of 
the ppi.  'rhc lnisi \$:is refiiixed fiir 2 hr ,  reduced t o  100 nil 

) i i ~ c d  iiito .io0 nil I J f  hot (SO") H,O, and cooled giv- 
\ of the prod\Ict, nip tj1-66" (lit. '" lilp 66-6s'). 
obenzohydrazide (10):- .I mist of SO g (0.44 Inole) 

Of 9, 1% nil of EtOFI. mid $10 ml of hytiraziiie hydrat e (100'1() \vas 
YeHiised foi, 4 hi,, hciiletl d o w i i  t o  100 nil, :itid cooled. IXln v i t h  
100 in1 of ITrO gave 70 R ( \7(  ; ) C J ~  t h e  liychziide, mp 10:3--104' 
(l i t  .'IJ rnp 10:1-104"~. 
1-(4-Toluenesulfonyl)-2-(2-meth~lthiobenzoy~)hydrazine i 

\vas m:tdc 11y the lit. procetl\ire1l with a ! )Or;  yield, n ip  142-1 
(l i t , . l l  nip 132- 1;Uo).  

2-MethyIthiobenzaldehyde (12) was r i d e  esselitinlly as rr- 
a2C03, 600 ml of diethylene por t ed , l1  f rom 91.5 g of 11 

F;1yCl>l, 3 1 l d  (1.5 F; c J f  1)IJR'd The  crude prod v a s  distd 
giviiig 29,; ( 7 : ! (  I i ,  hp 1 j mni), r i 2 : ' ~  1.6320 [lit." hp  
0'2" (().(I!) mni), r i %  1.62701. 

1-(2-Methylthiophenyl)-2-(4-nitrophenyl)ethanol (13).---<'011- 
deiisii of 1:j.i g of p-iiitrotuluene in 100 ml of DMF, 13.2 g 
:tiid 0 . 2  of poivd TaOTT as de,cribed for 2, followed by re 

with softeiritig. . I n r t l .  (('I;TIlaSO~S) C, IT, N ;  mol .g 

116-117". ATLU!. (CBHgN0,S) N.  

(CiaH13NOZS) C, 11, N, S. 

ic'17rf1;sosI c, IT, s. 

c, €1) s: n1ol n . 1 . 9  

f ~ O I ~ 1  C 6 f 1 6  (1):ll'C(l) gitl'e 1'$,:3 g (50';) Of pl'(JdllCt, m p  12% 
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I n  certain runs the mp was much wider indicating that  some of 
the stilbene had already formed. Such mixts were as suitable to 
use in the following procedure as pure 13. 

2'-Methylthio-4-nitrostilbene (14).-A s o h  of 5.8 g of 13 in 
13MSO (40 ml) was refluxed for 24 hr then boiled down t o  10 ml, 
cooled, and poured into 60 ml of HzO t o  give 4.9 g (go%), mp 
108-110". One recrystn (EtOH, Darco) gave 4.3 g (80%) of t'he 
product, mp 109.5-110'. Anal. (ClsHlaNOzS) C, H, N. 

2'-Methylthio-4-stilbenamine (15).-Hydrazine hydrate 
(100%) and Pd/C (5YC) reduction of 1.5 g of 14 ( 1 hr)  was fol- 
lowed by evapn to near dryness. .4ddn of petr ether (bp 30-60") 
with stirring, gave a light brown ppt, 1.2 g (93%), mp 62-65'. 
One recrystn from EtOH-petr ether (bp 30-60") gave an anal. 
sample, mp  65-66'. Anal. (ClsHlsTS) S. 

N-4-(2'-Methylthiostilbenyl)acetamide (16).-Acetylation 
gave the amide, mp  162-162.5'. Anal. (C17H1,NOS) C, H,  X, 
6; mol wt.9 

3'-Methylthio-4-nitrostilbene (17).-3-Methylthioaniline 
[tech, Aldrich, redistd a t  156.5-157' (16 mm)] (4.2 g, 0.03 mole) 
was mixed with HC1 (7.8 ml), DMSO (2 ml), and H20 (15 ml). 
The mixt was stirred at  0-5' while a soln of NaNOz (2.1 g, 0.03 
mole) in HZO ( 5  ml) was added dropwise in 1-5 min. After stirring 
a t  0' for 30 min, the soln was added in one portion to a stirred mixt 
of p-nitrocinnamic acid (mp 287.5-290" dec) ( 5  g, 0.025 mole), 
DMSO (50 ml), and ;\Ie2C0 (100 ml) a t  0". This was immedi- 
ately followed by addn of anhyd NaOAc (8 g)  and CuC12.2HzO 
(5.1 g, 0.03 mole, in 8 ml of H20) with continuous stirring a t  0' 
for 2 hr, then at  23" for 18 hr. The mixt was then dild with HzO 
(3.50 ml). The solvent and some oily material were removed by 
steam distn. The residue was filtered off and extd with boiling 
CsH6 (200 ml). The insol p-nit'rocinnamic acid was recovered by 
alk extn (3.8 g).  The C6H6 ext was washed with 5% NaOH and 
H2O and dried (MgSO,). Evapn and column chromatog (Alz- 
03-C6H6) gave the product (1.8 9) .  Recrystn from EtOH gave 
orange crystals, 1.5 g (go%, based on the amt of p-nitrocinnamic 
acid consumed), mp 117-119'. One recrystn (EtOH) gave an 
anal. sample, mp 118-119". 

3'-Methyl-4-stilbenamine (Id).-Hydrazine hydrate ( l O O ~ c )  
and Pd/C (57c)  redlietion of 17 gave the amine, mp 111-112" 
(EtOH-H20). Anal. (C16H1jSS) C, H. 

Ar-4-(3'-Methy1thiostilbenyl)acetamide (lS).--Acetylation 
(Ac20 in AcOH) and recrystn (Et.OH) gave the amide, mp  133- 
134". Anal. (Cl7Hl7N0S) C, IT,  N, S: mol ~ t . ~  

4-Methylthiobenzaldehyde (20).-To a soln of KSMe, prepd 
by dissolving 26.4 g of powd KOH in 240 ml of EtOH and adding 
20 g of NeSH at. 0", ,56 g of p-chlorobenzaldehyde wa5 added, and 
the mixt was refluxed for 3 hr, dild with 400 ml of HzO, and extd 
with CCL. The org layer was sepd and dried (Na2S04),  and t'he 
solvent distd off t o  give52 g (83.5%) of the aldehyde, bp 163-165" 
(22 mm) [lit,.1Z,13 bp 99-100" (1.3 mm), 153" (17 mm)].  

1-~4-MethylthiophenyI)-2-(4-nitrophenyl)ethanol (21).- 
Compd 20 (7.6 g, 0.05 mole) aird p-nitrotolueiie (6.83 g, 0.05 mole) 
were combined as described for 2. The mixt was poured into dil 
HC1 and extd with C6H6 (300 ml), and the ext, was dried (Na2S04). 
After evapn of the solvent, addn of 150 ml of cyclohexane gave 
2.7 g (207,) of 4'-niethylthio-4-nitrostilbene, mp 172-174". 
Evapn of t,he filtrate to near dryness gave 6.4 g (44%) of 21, mp 
121-122'. Recrystn (EtOH) gave an anal. sample with the same 
mp. Anal.  (CljHljN03S) C, H, N,  S. 

4'-Methylthio-4-nitrostilbene (22).-A soln of 2 g of 21 in 
IIXISO (10 ml) was refluxed for 3 hr, cooled t o  room temp, and 
dild (1-120) t o  give, after recrystn (PhMe), 1.6 g (86Y0) of the 
product, mp 172-174'. Mmp with the first product in the pre- 
vious reaction gave no depression. Recrystn (PhMe) gave an 
anal. sample, mp 173-174". ,4nal. (CleH13N02S) C, H, N,  S. 
This product can also be obtained in high yield from the crude 
mixed product of the foregoing procedure. 

4'-Methylthio-l-stilbenamine (23)-Hydrazine hydrate 
(100%) and Pd/C (5?2) reduction of 22 gave the amine (97'j&), 
mp 168-169' (EtOH). Anal. (ClsHlsNS) C, H, N, S. 

3'-4-(4'-Methylthiostilbenyl)acetamide (24).-Acetylation of 
23 gave t8he amide, mp 242.6-243.5". Recrystn from EtOH- 
MeZCO (1: 1)  gave mp  243-244'. Anal. (C17H17NOS) C, H, N, S. 

Anal. ( C I ~ H ~ ~ N O Z S )  C, H, N. 

(12) W. A. Gregory and A. Kreuchunas, E. S. Patent 2,761,873 (1956); 

(13) K. P. Buu-Hol and N.  Hobn, J .  Org. Chem., 17, 350 (1952). 
Chem. Abstr. ,  51, P4430 (1957). 
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Although some Schiff bases have shown activity 
against a variety of animal tumors,' many of these com- 
pounds hydrolyze rapidly in neutral aq solution near 
room tempe2 We have prepared 11 aromatic Schiff 
bases with electron-withdrawing substituents in order to 
increase their resistance to hydrolysis and thereby im- 
prove their antitumor activities. New compounds are 
listed in Table I with some of their properties. 

The hydrolysis rates of these Schiff bases were deter- 
mined in H20  buffered a t  pH 7.0 since cellular and in- 
tercellular fluids generally have a pH close to 7. At 
this pH the rate-controlling step in the hydrolysis of 
most of these compounds is the addition of a molecule 
of water to the Schiff base3 and the kinetics of the reac- 
tion becomes pseudo first order in the Schiff base. As- 
suming that 

k 
IICH=NR' + HzO - RCHO + R'NHz 

the integrated and simplified rate expression is4 

(1) -7 

where a = initial concn of Schiff base, a - x = concn of 
Schiff base a t  time t ,  and a - xe = concn of Schiff base a t  
equilibrium. The plot of log [ax, + x(a - xe)]/ 
[a@, - x) ] us. time should be a straight line for which the 
slope is k(2a - xe)/2.3xe. The rat'e constants were 
calcd by use of eq 2 and the best one was selected by the 
method of least squares. Since salicylaldehyde, one of 
the products of the reaction, oxidizes in H2O solution 
under these conditions its absorption in the uv would 
change gradually. The absorbance of salicylaldehyde 
a t  equilibrium was calcd by the method of Guggenheim5 
assuming a first-order oxidation of the salicylaldehyde. 
Since only the first part of each reaction was used to 
calculate the rate t'he slow oxidation of salicylaldehyde 
did not affect these results. The reaction rate con- 
stants for these reactions, given in Table 11, indicate 
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