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was distilled under reduced prrssure below 50'. The cooled 
liquid residue was taken up in 1.5~V hydrochloric acid and 
washed with ether. Keutralization of the aqueous acid solu- 
tion with sodium bicarbonate precipitated a yellowish oil 
which solidified in a short tiinr. Recrystallization from 
mcthmol gave 10.0 g. (41 \I;) of cream-colored crystals, 
n1.p. 109-1 10'. The colorltw nnrlytical sample was obtained 
f rom heptane, n1.p. 109-1 10'  (reportedeb m.p. 110'). The 
carbonyl band occiirred at 1644 tin.-' in the infrared spec- 
trum. 

Extraction of tlie resin uith 1.5:\ hjdrochloric acid and 
cxooling of the wt r sc t  gi~ve tha hydrochloride of 11, m.p. 
170-171" dec. Up:m rieiitr:ili~:tticiri with sodium bicarbonste 
thc  :tqueoiis acid solutioii g:ivt' :tn additional 1.5 g. of the 
kI't(J1, m.p. 108-11O0. 

&H!/dt,oLy-$-( 2-1-'y,id!/l)ucrylopheno.ne (IIa). h solution of 
2.0 g. of the keto1 (11) i n  10 ml. of cuncd. hydrochloric acid 
\vas refiuscd f u r  ;3 inin., cooled, :tiid neutralized with sodium 
bictrbonate. The dttep yc~llow prt,cipit:bted oil gr:idu:tlly 

1liz:ttion of the crude product. (1.8 g., 
imp. 80-84') from ayutwis niothanol gave 1.4 g. (76%) of 
iirics, bright yellow neecii(ss, m.p. 99-10Oo (reported'> m.p. 
101-102'). The ultraviolet spectrum eshibited a maximum 
a t  309 mp ( e  21,600) and in the infrared the carbonyl band 
occurred a t  1635 em.-' 

~ ' , 5 - D i h y d r o i y - 3 - ( 4 - p y r i d ! / / ) p r o p i o p h e ~ o ~ ~ e  (111). The 
condensation of 5.4 g. (0.05 niolc) of 4-pyridinecnrboxslde- 
hyde and T.5 g. (0.055 mole) of o-hgdrosyacetophenone in 
th r  presence of 10 g. of the resin by the method employed 
for compound I1 gave 5.5 g. (45%) of almost colorless 
cryst.als, m.p. 143-146'. The annlytical sainple melted at 
148-149" (from ethanol; reportedel' 1n.p. 152"). The carbonyl 
band occurred at IBS8 cm.-1 in the infrared spectrum. 

Approximately the same yield of the Iwtol  (111) was ob- 
tained when the reaction was carried out in 60% ethanol. 
When the recovered resin was extracted with 1.5LV hydro- 
chloric acid an additional 1.0 g. of I11 sep:rratcd in the forin 
of its colorless hydrochloride, m.p. 20fj-20iD (drr., from 
ethanol). Vpon nrutralizxtion with sodium bicart)onsti~ an 
aqueous solution of the latter gave IIJ, m.p. 148-149' 

hydroc*hloric: w id  \vas dehydrated t):. procediirc (a) for thc: 
prep:tr;~tion of ronipoiind 11:~. 11c~cr~sl:~llizatic)n of tho 
cruciv product (1.7 8.. n1.p 114-121') from aqiieous ethanol 
gave 1.1 g. of long, j-i:llow nredles, n1.p. 124-125'. The ultra- 
violet spcctriiin rsliibitcd a iiiasin~ii~ii a t  2!)2 nip ( e  23,650); 
i n  t h t  iiifr:ircd the cirbonyl band occr i r rd  :tt I (i40 cm.+ 

. l n u l ,  C:tlcd. for C l ~ H l l S O ~ :  C, 7 4 . t 5 .  H, 4.92; N, 6.22. 
l ~ o ~ l l l d :  c,  73.68:  13, 4.94; N ,  6.08. 

( b j  ( ) r i t '  gr:tiii o r  t,lie keto1 (111) : t i i d  25 g. of polypliospliori(: 
xcid i v c ~ i - i ~  Iiv;it.cd :it  100" with stirring for  5 inin. Tlic. color- 
l w u  sriliil tlissolvcd ivith tlie fiirni:Ltjioii of :t tlrrp orange solit- 
t i o r i  and iipoii dilution i t l i  \v:tt.r.r arid np i i  trdizatioii wit,h 
sodiuin Iiydrouidr i t  precipit,ated :I ycllo\v soli(1. Itc.cryst,alliaa- 
tion of tlie rr i ic le prodiict froin cthariol gave 0.25 g. of bright 
y o l l o ~  ii~cdlrh,  m .p. 124--12q50. 

2',3-Dih y(Zro.q/-3 '-riiethory-J-(3-p?il.kiyl)propioplien,one 
(IV). .4 soliition of 5 .i g. of 2-hydrosv-:~-methoxvacetophrn- 
one18 and 3.t: g. of 5-~,).ridinpr:trl)osaldellrdi, was condensed 
i n  the p r c w n u c  of .-2nibc:rlitc IRA-400 (OH ' )  arid ethanol ~ J Y  
t I I C  procc~liirc~ c,ilii)loyc,cl for the lirepr:tti~)ii of compoiiiitf 
I[. Thcx colorl(.s- soliti \vliic:h scsp:tr:tt,cd (1.8 g., n1.p. 170- 
Ii3' d i ~ .  j w : i s  oi)taincd from aqiiiwus c,thanol :IS finch color- 
Iws iitwllrs. ni.1). 17:1-175" dec. 

:lncd. Cdrci. for (;l,,Hl&04: C, 85.92: 11: 5.53; X, 5.13. 
h'crund: C:, b5.75; €1, 5.0G; K,  5.42. 

2-(9-Pyritlyl i-8-t1iethoxy-4-chromnr~onp h i~drochloride ( IVb) .  
I V h w i  :I w l i i t i i i n  r j f  100 iny. of compoiin(I I \  i n  2 ml. of concd. 
hydi~oolrlorir: uciil W:LS r t4hxrt l  for 1 miri. :md :tllov,~ed to 

evaporate there remained a mass of colorless crystals, 1n.p. 
235-236" (dec., from ethanol). The carbonyl band occurred 
at 1690 ern.-' in the infrared. 

Anal. Calcd. for CI6Hl4NO3C1: C, 61.7.5: H, 4.84. Found: 
C, 61.80; H,  5.04. 

2-Hydroxy-S,6-dimethoxy-p-( Y-pUridyl)acrylophenone 
hydrochloride (Va). A solution of 0.65 g. of 3-pyridinecar- 
boxaldehyde and 1.0 g. of 2-hydroxy-3,6-dimethoxyaceto- 
phenoneIg in 10 ml. of ethanol was stirred gently for 24 
hr. with 2.0 g. of -4mberlitc II1A-400 (OH-).  The resin n-as 
filtered from the orange solution and ivashed with ethanol. 
Uistillation of the combined filtrates under reduced pressure 
011 the steam bath left a deep orange liquid which was taken 
up  in di1ut.e hydrochloric acid and washed with ether. 9eu -  
tralization of the aqueous acid solution precipitated an 
orange semisolid which was dissolved in ether. The ether 
phase was dried by shaking briefly with anhydrous magnesium 
sulfate and acidified slightly by passing a stream of anhy- 
drous hydrogen chloride over the surface of the solution. 
The dense, deep red precipitste which separated (0.99 g., 
n1.p. 229-231' dec.) was recrystallized from ethanol, n1.p. 
233-234' dcc. The carbonyl band occurred in the infrared 
at 1642 cm.-l 

Anal. Calcd. for C16HlaN04Cl: C, 59.54; H, 5.31; N, 4.34. 
Found: C, 59.47; H, 5.07; X. 4.41. 

Rlien the reaction time was extended to 7 2  hr., compound 
Ya and a colorless by-product Tvere obtained in approsi- 
mately equal yields. The colorless material [2-(3-pyridyl)- 
5,gdimethoxy-4-chromanone, Vb] melted at 173-174" (dec., 
from ether). I t  was insoluble in dilute sodium hydroxide solu- 
tion and the carbonyl band occurred at 1695 cm.-l in the 
infrared. 

Found: C, 67.17: H ,  5.44: N, 4.76. 
.4nn!. Calcd. for CI6HljSO4: C, 67.36; H, 5.30; N, 4.91. 

2',3-DihydrO~y~3~,6'-dimethoxy-S- (4 - pyr idy l  )propiophe- 
none (VI). The condensation of 2.6 g. of 4-pyridinecarboxal- 
dehyde and 4.9 g. of ~-hydroxy-3,6-dirnethoxyacetophenone 
by the procedure employed for compound I1 gave 0.5 g. of 
colorless crystals, n1.p. 124-125' (from ethanol). 

Anal. Calcd.'for ClsH,,NOs: C, 63.36; H, 5.65; X, 4.62. 
Found: C, f53.30; H, 5.53;  N, 4.75. 

4-Hyd7.ox:1/-4-(2-pyridyZ)-~-bictaiione. A solution of 5.2 g 
(0.05 mole) of 2-pyridinecarboxaldehyde in 100 ml. of ace- 
tone w:ts cooled in a Dry Ice hzth and I0 g. of the resin was 
atltlcd. Thr suspension was stirred gently for 24 hr. in the 
cold :ind allowed to wmn t o  room temperature. The resin 
K:LS filtc'rrd off and the filtrate was conccmtratcd under 
rctdiic:rd prcsstirr on t,he bat,h. The residuc of pale 
ortinyc liquid, which solidified to  an oily crystalline maw 
(S.T g.), \vi~s rccrystallized from heptane to yield 5.4g. (70%) 
of colorltw cr\.st d s ,  i1i.p. 75-76" (reported6 n1.p. 75.5-70"). 

Thci hydrochloride melted at 120-1 21 O (from ethanol- 
ct.hyl acetate). 

, lnal. (':tlcd. Tor C~Hl~NO?C1: C, 53.34; JI, 5.97; N, 
G.!tl. l 'ouiitl: C, 53.09; H, 6.00; S, 7.06. 
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ported in the lit'erat'ure. Of these nucleophiles 
only two (potassium thiocyanate* and thiourea') arc 
divalent sulfur compounds.k ,llt.hough N-chloro- 
nict~hylphthalimide was kiio\~ii at  t'he same time 
with the bromonwt8hyl compound, its reaction with 
thiourea' appears to be tlhe only oiie r e c ~ r d e d . ~  
This paper reports the react,ioiis of this highly rc- 
act'ive c.hloromcthy1 compound with several typcs 
of mercapto cvnipotinds including the salts of 
xanthic acids, dithiocarbaniic acids, t,hiosulfonic 
acid, thiophenol, 2-mcrc~nptoheiizothiazole, and so 
for t>h. 

When a suspcnsioii of .L~-c~hlui~o~net~hylpht,hal- 
imide in :wtoiic wis mixed at  roo111 tt~Inpemtiir(~llJ 
with an ayueouh solutioii of the salt of the mercapto 
cmipoiuid, the correspoiidiiig .V-(substituted nic'r 
c*aptomethyl)phthalimide separat,ed almost. in- 
st,ant,anroiisly. 111 t.he case of xaiit1i:ites a i ~ d  dialkyl- 
ditfhiocarbamatjc.s the crude products of thc expected 
structure, which melted sharply and usually within 
one or two degrcw of that' of the puro caompound, 
w r e  obtained in 86-9.5 % yield. (Crude products 
from uiisubstit utcd dit,hioc.ai~bnm:~tc and et.hylene- 
tiisdithiocarbamate, however, are less pure and are 
difficult t o  purify.) The ease of formation of t,hese 
compounds in high yield and purity suggests the 
possihle use of AV- c~hloroniet~hylpht~ialimide as a re- 
agent for the identification of xaiit,hates arid dialkyl- 
dithiocarbamates. On the other hand the react'ioiis 
of S-chloromethylphthalimidc wit'h ot'her nucleo- 
philic. divalent sulfur (m~ipouiids, such as thiosul- 
foliate and thiophenol, are less straightforward as 
cwidenced by t'he lower yield aiid wider melt.ing 
rwiige of t,he crude product, obtained under similar 
cmdit'ioiis. The cause of the side react'ioii aiid the 
iiature of the by-product(s) are not known. 

The eleven new *V-(buhtituted mercaptonwthy1)- 
phthalimideq synthesized in the present TYOI k w r e  
evaluated a:, fungicides. Preliminary tehts" against 
Stemphyliuna snrcinapjorme and JI onilinia fructicoln 
indicated that, imie of these hab sufficient activity 
to be of interest. 
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