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SUMMARY

The purpose of the work performed is to rationally design and
synthesize selected novel organic compounds for malaria chemotherapy stud-
ies. Compounds prepared and studied include derivatives of monocyclic and
polycyclic aromatic (benzene, naphthalene , and phenanthrene) and heterocy—
clic compounds (benzimidazole , 2,9—diazaanthracene , imidazole, imidazoline ,
isoxazole , phenothiazine , pyrazole , pyrazolo [3,4—d ]—v—triazine , pyrimidine ,
quinazoline , quinoline , quinoxaline , sydnone and related inesoionic com-
pounds , tetrahydrofuran , thiadiazole , thiazole and thiazolidine. This re-
port was prepared at Midwest Research Institute under Contract No. DAND—
l7—76—C—60l5.

More than 500 compounds were synthesized , characterized and sub-
mitted to WRAIR for biological testing. The structures of all the compounds
synthesized are enclosed in this report. Among these compounds submitted ,
many were found to possess antimalarial activity against Plasmodium berghei
in mice , against P. gallinaceum in chicks , as well as prophy lactic activity
in sporozoite—induced mouse and chick tests.

A total of 20 publications resulting from our work done in con-
nection with the malaria study appeared in the following journals: Journal
of Heterocyclic Chemistry, Journal of Medicinal Chemistry, Journal of Phar-
maceutical Sciences, Journal of Theoretical Biolo.gy, and Mikrochimica Acta.
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I. INTRODUCTION

This is the Final Report from Midwest Research Institute (MRI)
under Contract No. DAND—17—76—C—6015 with the U.S. Army Medical Research

I and Development Command on synthesis of rationally designed organic com-
pounds for malaria chemotherapy studies. The present contrac t , which
covered the period from 1 June 1975 through 30 September 1977 , is a con—

I tinuation of the Contract No. DA(DA)—49—193—MD—2749 which covered the
period from 1 June 1965 through 31 May 1975.

I A total of 40 compounds have been synthesized , characterized ,
and submitted for antimalarial evaluation. These compounds , together with
521 compounds prepared during the aforementioned earlier contract , corn—

I prised a total of 561 compounds synthesized by the Medicinal Chemistry
Section of Midwest Research Institute for the Walter Reed Army Institute
of Research of the U.S. Army Med ical Research and Development Command .
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Ii. RESULTS AND D I S C U S S I O N

A. ~—P ipt.ronv ls1dnont~ and Ret .~ted Comp ounds

The u n i q u e  ant lisa Lar Lii  a ct  iv!  t ’~ cx h lb i t e d  by 3— p iperonv lsvd none
prompted  us to search for  i t s  mode oI action and better analogs by synthe-
sizing its possible precursors and m e t a b o l i te s  as we l l  as s t r u c t u r a l  : i o d i —
fications of the parent compound . This inc l uded the preparation of other
p ipt’ronyl—sub st I tu ted sydnone s and related meso ionic compounds (anh ydro—
I • 2,4— t r iazo 1 ium hydroxides , anhydro— I , I • 5—oxad I ;izo Ii urn hydroxides , anhyd r.~—
1 , 2 , 3 ,4 — o x a t r i a z o l iu m  h y d r o x i d e s )  .is well as piperony l— substituted pyrazoics ,
i s ’ xazo les , t h i a i o l t ’s . 1, 3 , 4 — o x a d i a z o l e s , 1, 3 ,4— t h i ad i a z ol e s , 1 , 2 ,4 — t r i a z o l e s .
imidazoles, tetrazoles , pyrimidines , and 1 ,2,4—triazines. All WR designa—
tI.’n numbers are provided togethe r with structures and names of compounds
in Section III to assist in retrieval of data.

NH~

A — i  (WR—4 03 3 ) A—2 (WR—4 00 70)

Among these compounds , 3—piperonylsy dnone (A— l , WR—4 033) was shown
to be ac t i ve against P. berghei. 2 ,4— Diamino—5—piperony lpyrimidine (A— 2 ,
WR—40070) was found also to be active against P. berghe i in mice , against
P. &allinaceum In chicks , and inhibited the growth of Streptococcus [aecalis,
Lactobacillus case! and Pediococcus cerevisiae. Its pattern of action was
found to be different from that of a closely related compound , trimethoprim
[2,4—diamino—5—(3 ,4,5—trimethoxybenzy l)pyrimidine].

Antimalarial activity against P la smod i um berghei:

Dosa&e (mp/kg)
Compound 80 160 320 640 ~~~ 8O

WR—4033 +5.6 +8.2 +11.4 +15.8 ST
WR-400l0 +1.2 +4.8 +5.6 2C

Detailed discussion and experimental procedures have been reported
in our Annual Progress Reports Nos. 1 through 5 as well a~ in the following
publications :
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I W. H. Nyberg and C. C. Cheng,  ‘ i— P i p er o n y l sy d n on e . A New Type of Antimalar-

ial Agent ,” .1. Mcd . Chem., 8, 531 (19b5).

I ~ C. Boots and C. C. Cheng, “Structura l Modification Studies of 3—P iperony l—
sydnone . I. Synthesis of Piper onyl— Substituted Pyrazoles , Isoxazoles ,
Triazoics, Oxadiazoles and Thiadiazolt.s ,” J. Heterocj~cl ._ Chem ., 4 , ~72

I (1967). 
- -

W. H. Burton , W. L. Budde • and C. C. Cheng , “Structural Mod i f  t e a t  ion S tud ies

I ot 3—Ptperonv I sydnone . I I  . Svntht’sis of Piperonv 1— S u b s t i t u t e d  Hy d a n t o i n
Th I ohvd ant o in • Th Ia .~ o l i d  I ned lone , Rhodan tnt’, In idazo 11 none , and R e l a ted

I 
Compounds , ” .J . Mcd . ‘hem. , I I , 1009 (1970)

U . .1. McCau st l and , W. H. Bur ton . and C. C. Cheng, “Structura l Modification
of 1-Piper ony lsydnone . I l l .  Some Analogs of 3—Piperonylsydnone and 2 ,4-

I D t am i n o— 5 — p iperony l p y r i mid in e ,” J .  lleterocvcl. Chem. , 8 , 89 (1971) .

1 B.

A combin at  ton o t  t he’ essent Lii s t ru c t u r a l  fe a t u r e s  of the anti—

J n~i l a r t a 1s  4 , 4 ’— d iam in o d l ph eny l  sul font’ (1)1)S , B—ia ), Its ace ty lated deriva-
t i v e  B — l b  (DADU S ) , 2 , 4 — h i s ( s u h s t l t u t e d  ~i min o ) d ip h en y i r n et h a n e s  ( B — 2 ) ,  and

• Meth y lene Blue  ( B — I )  has r e s u l t e d  in the sy n t h e s i s  of f i v e  2 , 7 — b i s ( s u b s t i —

1 tuted arnino)phenothiazine 5,5—dioxid es (B—4).

b. R — C O C H 1

u ,R 1

(CH 1),N~
aS~~~~~~~ N(CH 1)1

I 
~~-2845O (R1 - H, R1 - COCH 3)
WR—28776 (R1, R2 H)

I WR 30210 (R 1 — H, R1 — C2Hç)
WR—30211 (R1 — H , R 2 — CH3S
WR— .1l 872 (R1, R~ — CH3)I .1

I

~

— - - 
—-~~~~~~~~~ .——- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Antimalarial evaluation results revealed that compounds of this
type did not show activity against P. berghei in mice. Apparently the rigid
phenothiazine dioxide ring system failed to retain the original antimalarial
activity of B—I , B—2 and B-I.

For detailed discussi on m d  experim ental procedures , see our
Annua l Progress Report No. 1 and the to llowing publication : P.—L. Chien
and C. C. Cheng, “2,8—Bis(substltuted amino)phenothiazine 5,5—Dioxides ,”
J. Med. Chem., 9, 960 (1966).

C. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A number of 4— (substituted amino)—1 ,7—naphthyr ldines (C—i) and
6—methoxy— 10— (suhst I t u t e d  a m i n o ) — 2  , 9—d i a z a in th r . m ce ne s  ( C — 2 )  were synthe-
sized as the appropr ia tt~ aza analogs of a n t i m a l a r i a l  4— a m i n o q u i n o l  ines
such as chloroquine (C—3), and 9 — a m i n o a c r i d in e s  such as qu inac r ine  ( c — A ) ,
respectively .

-Ii NHR
OCH 3

C— l C— 2

WR—477 l0 (R — CH2CH2CH2NEt2) WR—56636 (R — -_()—OH )
WR—477l4 (R — CH(CH3)CH2CH2CH 2NEt2) ‘

~~~CH2NEt2

WR—8715 (R = .—.(~
.--OH )

‘
~ H 2NEt 2

• CH3 CH3
NH-CH— (CH ,) -N(C H ) NH—CH—(CH ) — N ( C  H )

Cl
1Z 1~~

J 

_ 3  2 5 2  

~~Cc~~~~~~~~~~

OCH 3 

2 5 2  

- 

- 
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I
Antimalarial activity against Plasmodium berghei:

Dosage (mi/kg)
Compound 20 40 80 160 320 640

WR—8715 +0.7 + 2 . 7  +4.7
WR—47710 +0.5 +0.5 +0.7
WR—47714 +0.7 +1.3 +4.1
WR—56636 +0.2 +0.2 +1.4 +3.2 +4.8 +6.0

Detailed discussion and experimental procedures of these compounds
were given in our Annual Progress Reports Nos. 1 and 2 as well as in the fol-
lowing publication : P.—L. Chien and C. C. Cheng, “Synthesis and Antimalarial
Evaluation of Some l,7—Naphthyridines and 2,9—Diazaanthracenes,” J. Med.
Chem., 11, 164 (1968).
______ —

D. Pyrazolo[3,4—d]—v—triazine and Related Compounds

In connection with our previous work on pyrazolo[3,4—d ]pyrimidines,
4—hydroxypyrazolo[3 ,4—d]—v—triazine (D—l, WR—51898A) and related compounds
(WR—10412 , WR—10461, WR—10485, WR—45684, WR—51897, WR—81791, WR—90210,
WR—92l04, WR—92443, WR—94409, WR—95564 , AC—l6712, AT—70202, and AT—7021l)
were synthesized . Compounds of this type , which are structural analogs of
hypoxanthine , could well be inhibitors of xanthine oxidase and thereby are
potential antagonists of purine metabolism. However, antimalarial activity
of compounds of this type versus P. berghei was not significant for addi-
tional study.

ç ] r
D—l (WR—5l898)

During our synthetic study of the pyrazolo [3,4—d ]—v—triazine ring
system, a method of introducing a nitro group at position 5 in the pyrazole
ring was also uncovered .

I’ Detailed discussion and experimental procedures of these compounds
were given in our Annual Progress Reports Nos. 2 and 3 as well as in the fol-
lowing publications :

I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Cht ’ng , K.  K.  Robins , K. . Chetig , and Li . C . I. i n , ‘‘l’y r~I~ t i t s .  I .
thesis t’t •. .Hydm . x v p v r _ m . ~t I o (  I , - .—d ~~— v - — t r i . i z i u , ~. A New A n a l o g  ot llV t~oxan—

t h i n e , ’’ .1~~ P~~~r m . S e i . ,  57 , 1044 ( 1 9 b 8 ) .

C. C. Cht~n g ,  ‘‘ Pvra ~ o 1es.  I I . Re.ict ions of l— ~tt -thv l— 5— Iutm — -e— pv ra ?olcc ar—

boxamide and Nitrous Ac Id. m t  r~ - .~ •mc t ion ot  a N it ro Croup at l’os i t  Ion S
in the Pyrazoit Ring . J . Uctoroc yci. _Clt cm . , ‘

~~, l ’-) (l%8)

F. Pvr [n it d i ime s, in roxait- ; , and }-u ra~ .m ns

As a means o t en s u r i n g  the h i nd i t ig  of a drug t a the t r vt ) i ro~ v e

where i t  may exert its maximum et t e c t  on the s;-hi ~ ont j I torn ~ I the malaria

parasite , some selected ring systems ~‘f biological interest were selected .
Some 2,4,S—trtsubstituted pyrimidines (AD—488 , AD—497 , AF—11794 , AF—55643.
AF—59374 , AF—59383 , AF—59392. AF—93009, AF— q3018, AF-’41027 , AF—93036,
AF—93072 , AS’-37024, AS—370 32 , AS— 19920, 15— 39930, 15—39948, AS—59-4b8 ,
AS—59486, AS—59495, AT—l5961 , 11—1594 3, 11-1771-. , AT—17698, 11—70195 ,
AT—88259, AT—88268, AT—88277 , AT—90697, 1190704, and AT—90713), furoxans
(AF—12b48 , AF—12657 , AF—l6020, AF—55652 , AF—5 5170, AF—55698, AF—93054, -~~

AF—93063, AS—370S1, AS—37060, 15— 39957 , AS—3996b , 15—59459 , 15—59477 ,
11—17643, and AT—17661) and furazans (AF—lbOll , AF—5566l , AF—55689, AF--59409,
AF—59445, AF—93045 , AS—37015, AS—37033, AS—37097 , and 11—17670) were- there—
fore synthes ized .

Detailed discussi-m and experimental procedures were given in our
Annua l Progress Reports Nos. 3 and 4.

F. t~ S—Nap ltth~~ idines

Inco rpo ra t i on  of the s t ru c t u r a l  teatures of chioroqulne (F—I , a

4— a m i n oq u in o l i n e  der iva t ive and a schizontoc ida 1 drug) and parnaquIii~- (F— 2 ,
an 8—am inoqu ino l inc de r iva t  ly e  and a garnet ocv t oc iJ.t I. drug) resulted in the 7
design and syn thes i s  of 7 — c h l o r o — 4 - -  (4 —d jet hvlarnino— 1—met hvlbu t vlami no )— _’-- -

~~

metho-xy— I, 5—nap hthyr Id inc (F— Ia) , ‘~— .L’ach1oroqutne (F— Ib) , and 5—~izzipama—

quine (F—3c ) . Fur the r  St i- t ic tura l modif tcatl&’n ot I , 5—naphth yrid ines ,

wherein  a 2 —o xo  group is i nco rpo ra t ed  in to  the a~ ph t h v r i d in e  r i n g  system

(such as F—4a and F — 4 b ) ,  was also s tudied .

I
C U 3 ( 113 -p

HN—CH— (CU 2 ) 3— N ( C 2 U 5 ) 2 UN—CU— (CIL,) 3—N (c 2 H 5) •
~ 

j

F-2 

113 

- 

-

~~



- • — - w ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ w—~~ -~~~~~~~~~ 
-
~~~~~~~ -— .-— ——- — 

- . ---- -- .—~~~---— -—-_- - -,---—--T ~~

I
I H~ CH I

UN—CU— (CU,) 3—N (C 2H5) -~ HN—CH— (Cli-,) — N  (C .  H )

I - - - 1 2 5 -

I
F— Ia. X — CI , V — ( A l —  702 19)

h. X — CI , V — H ( 11 1— 9121 7 )  F — A a .  X — H ( B ( :—59 I~ 4 )
c. X — H , V 0C11 3 (WR 900 10) h .  X Cl (BH—03027)

I. 
An t imalarial ac t ivity against P. berghei:

Dosage (mg/kg)
Compound

• AU—93237 +0. 3 +2.9 +8.5 +8.9 +10.5 +14.2
(1C)

Chloroquine diphosphate +6.6 +74 +8.0 +8.5 lOT ~OT

Preceding da ta  i n d i cat e d  t h a t  5—azach loroqu ine  (AU--93237) possessed
antimalarial a c t i v i t y  against P. ber&hei c omparable to  that  of chioroquine
but was less toxic. For detailed discussion and experimental procedures , see
our Annual Progress Reports Nos. 2, 3, 4, and 12 as well as the following
publication : U. J. McCaustland and C. C. Cheng, “l,S—Naphthyridines. Syn-
thesis of 7—Chloro—4—(4—diethy lamino—l-methylbuty lamino)—2—methoxv—l ,5—naph—
thyridine and Related Compounds ,” 1. Heterocycl. Chem., 7, 4 67 (1970).

Iii C. Analogs of Febrifugine

In connection with a structural modification study of the antima—
• lan ai alkaloid febrifugine , for which resistance by plasmodia strains has

not yet been reported , the following methylenedioxy analogs of febrifugine
and related methyl ethers were synthesized .

i 7

1.
_ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _
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H
R50

C—la. R1 + R 2 = OCH2O; R3, R4 H; R5 = CU 3 (AU—93246)
b. R2 + R3 = 0C1120; R1, R4 = H; R5 = CH3 (WR—90212)
c. R2 + R 3 = OCH2O; R1, R4, R5 = H (WR—92103)

• d .  R 3 + R 4 = OCH2O; R1, R2 = H; R 5 = CH3 (AU—13211)

Antimalarial activity against P. berghei:

_______________ 
Dosage (mg/kg)

Compound 2.5 5 10 20 40 80 160 320

AU—13211 +1.4 +1.7 +4.9 +5.8 +7.8 5T
AU—93246 +0.3 +0.4 +0.5 +3.4 +4.8 +5.9
WR—90212 +0.6 +1.4 +1.6 +2.8 +4.4 +7.4
WR—92103 +1.3 +1.3 +4.5 +4.9 ST ST ST
Febrifugine +2.1 +4.3 +6.1 +8.8

Detailed discussion and experimental procedures were reported in
our Annual Progress Reports Nos. 2 through 5 and in the following publica-
tion : P.—L. Chien and C. C. Cheng, “Structural Modification of Febrifugine.
Some Methylenedioxy Analogs ,” J. Med. Chem., 13, 867 (1970). 

-.

H. Phenanthrene Amin oalcohols

A systematic structure—activity relationship study on antimalar-
ial phenanthrene aminoalcohols was conducted , with particular emphasis on
the side chain modific ation. In addition to uncovering many compounds with
excellent antimalarial activity (several compounds , such as AX—27845,
AX—298l2, AX—29821, AY—64567, and AY—65779 , possessed activity at 10 mg/kg
and are curative at 20 mg/kg against P. berghei with no toxicity to the
host), the following observations were also made:

I. The antimalaria l activity of compounds of type Ar—CHOH—CH2—NHR
is of slightly higher order than that of t ype  Ar—CHOH—CH 2—NR 2 (H ~ H).

2. Alkyl N—substitution in the cz—piperidyl function on the side
chain yields compounds of activity comparable to those of the corresponding8
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I
Antimalarial activity against P. beL~~’i: I

Dosage ~~~/kg)
Compound 4Q ~~ i~~ -~~-~~~~ -

~~~~

-

~~ I
AW—20958 (M0—362) +0.3 +0.3 +0.5 +7.3 3C 4C SC
AW—45026 (M0—364) +0.3 +0.5 +0.7 +7.1 +14.3 3C SC
AX—20828 (MO—368) +0.5 +1.1 +15.1 3C SC SC
AX—20837 (M0—367) +0.7 +0.7 +0.9 +5.9 +14.4 ST

• AX—25476 (M0—37l) +0.3 +0.3 +0.5 +3.7 +5.1 3C
AX—25485 (M0—372) +3.3 +8.6 +13.9 3C 5C SC 5C
AX—25903 (M0—373) +0.5 +0 .7 + 11 .5  3C SC SC 5C
AX—27836 (MO—378) +10.3 +12.7 +16.1 3C SC 5c
Ax—27845 (M0—379) +7.9 1C 3C SC 5C SC
AX—28691 (M0—38l) +13.7 +16.3 SC SC SC 5C 5C
AX—29812 (M0—383) +11.1 2C 5C SC 5C SC SC
AX—29821 (M0—384) +11.3 2C 5C
AX—58797 (MO—377) +3.1 +10.1 IC 2C 5C SC SC
AX—66628 (M0—388) +0.3 +0.4 +6.3 +12.8 +2C SC SC IAX—68033 (M0—389) +15.1 4C SC 5C SC SC SC
AY—6l388 (MO—391) +0.5 +1.1 +5.3 +10.4 2C 4C SC
AY—62367 (MO—394) +0.8 +10.4 3C SC SC IAY—64567 (M0—398) +9.9 3C SC 5C SC SC SC
AY—65779 (M0—400) +6.9 2C 4C SC SC 5C SC
AY-9993S (M0—411) +0.5 +0.5 +0.5 +5.5 1C 2C SC I

Detailed discussion and experimenta l p rti -edures we’re given in our
Annual Progress Repor t s  Nos. S through 9 and in the ía I lowing pub l i e  a t  Ions :

P. —1.. Cli ten , U. .1. MeCaust l and , 14. H. Burton , and C. C. Cheng ,  ‘‘St rut’ture—
Act  Iv it y  R e l a t i o n s h i p  S tud  los  on Ant m a  tar I a I P lit ’nanthr en e  Am t tie A l c o h o l s .
M o d i f i c a t i o n  of the Side C ha i n , ” .I . Mcd . Cht ’m . , I ‘i , 28 ( 19 7 2 ) .

P. —l . .  Chien and C. C. Cheng, “Sy n t h e s i s  01 Three 14 C — L a h c l l e d  Phenanthrene

An iinoatcohols , ” Ml krochilmt c .i Ac I i , 401 ( 197 1)

P. — 1..  Cli i en and C. C. Cheng, “ Fit rthe  r S ide ’  Cha In Mod i f  tea t ions ot  Ant  I ma 1.1 F — J
Ia 1 Plienan thrt ’ne ’ Am! no Alcoho l  s , “ .1 . Med . Chem . • I (~~, 1 093 ( 19 7 3 )

p . _
~~~~• Chien and C. C. Chc’ng, “U t  f ft ’r c ’n c t’ in A n t i m a l a r i a l  A c t i v i t y  Between

Cer ta in  Amino A l c o h o l  l) iast cr com er s , ” 7 . He’d. Chest. , I t ) , 170 ( 19 T h )

1. N aphthy lamines

Severa l deaza ana l ogs of 4 — a m ln o q u in o i tn e s  ( e . g . ,  ch l o ro q uin c ,
1—I ) ,  6 — am i n o q u l n o l  ines ( 1— 2 )  and 8— n m t n o q u i n o l  ines ( e . g .  , pamaquine , 1—3)

to

__________________________________________ -~~~~~~~~~



were synthesized to study the importance of thest~ ring nitrogen atoms to
antimalarial activity. A total of four target compounds (1—4 (WR— 94797),
1—Sa (AY—96121), I—Sb (AY—6457b) and i—b (AY—95580) 1 were prepared for this
investigation.

Cit 3
H— (~H— (CU 2) 3—N (C ,1i 5 ) I X

~~~~~~~~~~~ 

- 

(H 5c , ) 1N — (CII , )

(X — H , 0 t H  3 )

CU .
I —

NH — CH — (C H 2 ) 1_ N ( C ,H s ) 2
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

C 1~~~~~
’

~~~~

CH3—CH—(CH,)3—N(C2H5)
1—4 (WR—94797)

1—3

N 
(H
5C2

) , N—(CH2)3-~ H—NH
..%,~~~~~~~~~~ 

CH 3O....,~~~~~~~~~~~

I—Sit . X — H ( A Y — 9 6 1 2 I )

h. X OCU 3 (AY—6457b) i— b (AY—95580)

Compounds 1—6 , 1 —~ a and 1— b fat 1 i’d t o  show any a n t  ima I at- I a 1 at ’ t lv —
it y bitt compound 1— Sb had a pu tnt ne’ equivalent of 14 for  SD 90 (iI:i l i v  dose
required for 90Z suppression of the parasi tcmta) and Q — 20 for SD70. For
d e t a i l e d  d I s c u s s i o n  and e’xpcr ime ’nt zi l procedures . see’ t ’tlt  Annual Progre’~s
Report No. 7 and the following publ Ication: U. .1. MeCaustland , r.—I.. Chien,
C. C. Cheng, .1. Novotny , W. I.. Schrciner , and F. W. Starks , “Deaza Analogs
of Some 4— , 6— , and 8—Aminoquinolines ,” 1. Med . Cht’m ., 16 , 1111 (1Q73).
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J. Analogs of 2— (p~.-Ch1orop henyl)—2—(4—piperidyl)tetrahydrofuran

Structural modification study of the antimalarial compound 2—(~-
chlorophenyl)—2—(4—piperidyl)tetrahydrofuran (J—la) was carried out in a
systematic and comprehensive manner. This included modifications of the
tetrahydrofuran portion , the ~—chloropheny1 portion , and the piperidyl por-
tion as well as combined rnodificati~ns. Although compounds in this series
have a rather narrow margin of activity for structural alterations [se-a
i-lb (BB’-44064)1, several open—chain analogs of this tetrahydrofuran corn—
pound , such as J—2a (AY—91395) and J—3 , did show very interesting antima—
lan ai activity,

CH 3_CH 2_
~~~ CN_R CH J~~~~~~~~~~~~~~~~~~ NH

J—la. X — Cl J—2a. R — H (AY—91395) J—3 (BD—54453)
b. X — F (BB.-44064) b. R - CU3 (BB—4 8428)

c. R — C2H5 (BC—59211)

Antimalarial activity against P. berhei:

_____ 
Dosage çmg~kg)

Compound 10 20 40 80 160 320 640

AY—9l 395 (M0—403) +0.3 +0.5 +0.9 +1.1 +7.1 2C ST
BB—44064 (M0—419) +0.5 4T ST
BB—48428 (140-423) +0.3 +0.5 +1.1 -4-4.4 +5.1 2C
BC—S92l1 (M0—436) +0.3 +1.2 +3.9 +6.2 +7.7 +9.9
BD—54453 (M0—456) +0.1 +0.3 +0.5 +1.1 2C 3C

Detailed discussion and experimental pre cedures were given in our

Annual Progress Reports Nos. 7 through 9 and In  the following publication :
U. J. McCaustland , P.—L. Chien , W. U. Burton , and C. C. Cheng, “A Structura l

Modification Study of the Antimalarial 2-(~—Ch1oroplienyl)-2—(4—p iperidy 1)-

tetrahydrofuran ,” J. Med. Chem., i7, 993 (1974).

12 
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K. Ai~4os of Furanoiuy~ in

Structural modification of the antibiotic furanomycin (K—i), a

- 

- 

I 
heterocyclic amino acid which disp layed activity against P. berghei , was
conducted . However , none of the analogs synthesized were found to be ac-
tive against P. berghei.

/=\ r~~~

I CH~~~~~/~ C-NH

i 
N-i

Detai led d i scuss ion  and e ’xper iment a l  procedures  were g iven  in our

I Annual Progress Reports Nos. 9 and 10.

I L. ~~~—Unsaturated Amino Acids m d  Related Compounds

The fact that nisin , a peptide antibiotic , contains a ,~ —unsaturated
amino acids dehydroalanine (L—1) and 8—methy ldehydroalanine (L-2) possessed
antimalarial activity against P. herghe-i prompted us to synthesize some amino
acids containing the ct,8—unsaturated l inkage.

CH 2 =C— C0 2 H CH 3—CH C—CO 2 H

I NH2 NH2

i 
L-l

In addition , other amino acid derivatives designed as L—isoleuclne

I 
antagonists were also synthesized since L—isoleucine is virtuall y absen t
from most hemoglobins. L—lsoleuctne antagonists therefore may interfere
with the protein synthesis of malaria plasmodia.

Detailed discussion and experimental procedures are described in
our proposal B—1579 (1974) and in our Annual Progress Report No. 10.

n I
14. Potential Prop1~y tactic Antimalarial Agen ts

Based on a working hypothesis developed in this laboratory (vide
infra), a variety of compound s containing a specific triangular structural( feature were synthesized . For detailed discussion and experimental proce-
dures , see our Annual Progress Reports Non. 10 and 11 as well as the follow-
ing public ation: S. 3. Yan , (4. H. Burton , P.—I.. Chien, and C’. C. Cheng,

1 13
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l’o tent [at Causa I Prophyl .me t i c Ant I ma 1 a r I a I Agents. Synt hes is o f Qu I noxa—

l Ine , Benz imid azo le , and A lk oxybenzent ’  l )e r i vat iv e s  C o n t a i n i n g  a Novoldiamine
Moiety,” J. Med. Chem ., 15 , 297 (1978) .

N. Deazafebrifugines

Based on another working hypothesis developed in this laboratory
(vide  i n f r a ) ,  syntheses of two deaza analogs (N—la  and N - l h )  of the  a n t i —

-; malarial alkaloid febrifugine (N—2) were studied .

X 

~~~~~~~~~

f

CH 2~~~~~~~ CH~~~~~~~~

b. X — C l  N-2

Detailed discussion and experimental procedures of this study
can be found in our Annual Progress Reports Nos. 10 through 12.

0. 8-AminoquI~~~l ines

In connection with a search of analogs of primaquine (0—1) with ‘

higher antimalarial activity and lower toxicity, several compounds were
synthesized . All of these compounds were found to he less toxic t han  t h e
parent primaquine and one of these , 8— (6—amino—3—hexy [amtno)—b—methoxy-4—
methylquinoline (0—2a , WR—21576l), displayed outstanding activity against
P. berghe i as well as exhibiting excellent prophylactic antimalarial activ-
ity in Schmidt ’s rhesus (SR) monkey tests aga inst P. cynomolg i.

CU 3
CU 3U..~~~~~~~~~~ CU 30..~~~~~~~

5

CH3— CH— (CH~)3—NH2 R —CII— (CII2)3—NH 2

0—1 0—2a. R — C2H5 (WR—2157 61)
b. R — (CH2)2-.C113 (wR—226S73)
c. R — CH(CH3)2 (WR—2 35202)

14

Pr- - - — - _ _— _ _ _ _ _

ma. •~~~~~~~~~~~~~~~~~~ -~~~~—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - --- --.-~~~~~~~~~~ -~~--  -~~~~~~~~~~~~ - - - - - ~~~~ ---~~~~---- ---- -

Antimalarial activity against P. ber~ghei:

MIST (days) after a sing le Sc dose (mg/Lçg)
Compound 20 40 80 160 320 640

Primaquine +4.0 +5.0 +9.4 +10.8 ST ST
(2T)

WR—21576l +7.3 +7.9 +9.7 +11.5 SC 5C
WR—226573 +3.1 +4.1 +5.7 +6.3 +9.1 +12.3
WR—23 5202 +3.4 +5.2 +6.8 +7.~ +7.2 IC

(lC )

Prophy lactic antimalarial activity against P. cynomolgi:
L 

Dosage (mg/kg)
Compound 0.0625 0.125 0.25 0.5 1.0

WR-21657l 0/2 C 6/7 C 4/4 C 1/i C 1/ 1  C

A manuscr ipt entitled “Synthesis and Antimalarial Activity of
8—(l—Alkyl—4—amin~buty lamino)-6—methoxy—4-methylquino1ines” by S.—J. ‘fan,• P.—L. Chien and C. C. Cheng was submitted to WRAIR on 28 February 1978 for
approval. For a detailed discussion and experimental procedures of com-
pounds in this series, see our Annual Progress Reports Nos. 9, 11 and 12.

P. Three Working Hypotheses for the Rational Design of Antimalarial Agents

During the pas t 12 years of our inves t iga t ion , we uncovered the
existence of three common structural features among different groups of
antimalarials. These structural features should assist in the rational
development of novel antimalarial agents.

1. First hypothesis: Antimalarials acting mainl y as blood
schizontocides , such as quinine (P—l), aminoalcohols illustrated by general
structures (P— I through P-4), tetrahydrofuran derivatives , such as P—S. and
the related open—chain compound P—6.

15 
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HO~~~....(CH2)~ -NHR ~~~~~~~~~~~~ I

CH
3
c[s.~~~~~~~~~~~ ø

.5 x.._r;•E
~~~~~ ~~~~~~~~~~~~~ S

P—l P— 2 P—3

(
~~~CM1 CH 3 ciI2 ; C ~

H

P—4 P—S P— 6

Each compound is composed of three parts: a planar (aromatic or
heteroaromatic) ring, an oxygen-containing portion , and a nonplanar nitrogen-
containing portion . Examination and comparison of Dreid ing and Briegleb—
Stuart molecular models revealed that the oxygen and the nitrogen atoms are
in close proximity to each other in these molecules and they are linked by
hydrogen bonding (the H—atom can be contributed by either 0 or N) to form
a five— or six—membered ring, as shown in P—i and P—8 (n I or 2).

\,
~~ 

~~~
(C)

~ 
~~ 

~~,_
(C)

~
At~~~~~ C N Ar— C

\ / _
0-—— --H 0 U’

/
P —7 P—8

The interatomic distance between the oxygen atom and the nitrogen
atom and the distance of each of the aforementioned atoms to the center of
the aromatic (or heteroaromatic , as thy case may be) ring, to which the side
chain Is attached , were measured and are presented in Figure 1.

16
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Figure 1

It is possible that these compounds may bind to pertinent receptor
sites of certain biopolymers of malarial parasites. The ¶—deficient planar
ring systems may act as charge—transfer acceptors in the formation of com-
plexes with biopolymers.

This observation was reported in 1971 [J. Pharm. Sci., 60, 1590
(1971)]. Interestingly, a proposed triangulation feature for cm—adrenergic
receptors (Figure 2) among a number of pheneth ylamines (epinephrine , norepi—
nephrine , etc.) containing a similar aminoalcohol side chain [B. Pullman et
al., J. Med. Chem., 15, 17 (197 2) ]  bears a marked resemblance to our pro-
posed feature. The distance between the N and the 0 atoms has also been
confirmed by Professor W. Peters ’ group in England [D. C. Warhurst and
S. C. Thomas, Trans. Royal Soc. Trop. Med. Hyg., 67, 15 (1973)] in their
antimalarial schizontocides study.

Figure 2

2. Second hypo thesis: Antimalarials acting mainly as causal

prophy lactic agents , such as 8—aminoquinolines (P—9), 6—aminoquinolines
(P—b , P—ll), naphthoquinones (e.g., P—l2), and others , have a common

17
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I
structural feature composed of three electronegative atoms (N, 0, etc.)
substituted around a benzene nucleus at positions 1, 2, and 4, with mini-
mum distances between each atom as shown in Figure 3 [J. Med. Chem., 63,
307 (1974)). ]

CH X R’ -
~~

~~~~~~~~~~~~ R2N_ (CH2)3
_
~
H_NH...

~?
L.
T
..._L

~

iiOCH 3
CH 3-CH— (CH 2) 3-NR2

P—9 r —io

(CH )—N (cH ) 0.:::~~~~~
‘z ~~~~~~~~~~~~~~~~~~

P—il P—12

~ 2

_  _  H5.5 A

Figure 3

The second structural feature probably encompasses most agents
that partic ipate in biological redox reactions. While the proposed struc—
tural feature serves only as a working hypothesis for a search of new types 1of antimalarials, it nevertheless differentiates some classes of compounds
containing similar functional groups. For example , the 4—aminoquinolines
(such as chioroquine) and 9—aminoacridines (such as mepacrine), although Icontaining the same dialkylaminoalkylamino side chain , differ in their mode

18
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o I .s- t tt’n I i em t lu~ ti~ mud I lit’ ~ — .mni l i m o q t t  I no I I i ’ - ~ ~. I is- c t .et Im I the former
e ompound S t ac k he propes e.d e ommon S truet nm a 1 1 t. at Ott ’

I
I. Third hvpet ht’~ (s: A commo n st r u c t u r a l  t e a t  O tt ’ between the

svnt hi’ I Ic ant tma lariat e hI oroqu tnt’ and h ’ ant (malarial alkaloid fehr I fugine
was noted (3 . 

- 
Thee rt t tea I Blot . , S9 , 49? (1976) I

I
I t~:u-3 (‘H , — t .}I

I -
0 IIN—CH—t’H i— CU i —CU ~—N

c ‘ d t
~
”C H (.’tt

P — I l

I
When the qu (no l imit’ ri mig ot ch I or o qtm (mit ’ s, 1’— 1.~. is  ~~ aced d it- cc t lv ever the

I ~lU tna.~’ LI n ’ 
m. 
~~~ O~ teh t (tug Inc (I’— I ~ s~~’tm t hat both nit rogens at the ~~

—

t’~’stt ton overlap, not only Is t lit’ q ut n a z o  lent ’ oxy g en  of P—i in the vie in itv
ot the 4—amino nit rogen .i corn ot I’ - I , hut the side chains of b o t h  compounds

I can be I urni’d a I cog their axes in such a way t hat the p iper  idyl  iii r ogen ot
P— i I and the t ’rt tarv nitrogen ot I’— 14 , a long w i t h  t h e i r  nearby carbon
chaIns (c m i-hon a t oms h , c • ~l o 1 I’— 1 1 Vi ’ F sos h ‘ , c ‘ , d’ of 1’— 14-, respect I Vt’ iv

I 
and carbon at oms t amid g of P—I 3 versus t ‘ and g’ ot P—I ~ , respectively, art ’
super imposab It’ (S t ’t ’ F igurt’ -~) .
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Similar re l.mt ionsh i ps c a im a I so be t~ ound be tW Ct ’Ti compound P—i 3 and other
4—aminoquino l ines (such .ms amodiaquine) as well as 9—aminoacridines (such
as quinacrine). Thus a coninon triangular feature can be proposed for
these antimalarials (see Figure ~~, X — 0 or N). Minimum optimum distances
between each of the aforementioned .mtoms were obtained through measurements
of Dreiding molecular models.

~~~~~~~~~~~~~~~~~~

Figure  5

It therefore appears that the alkaloid febrifug ine and the po ten t

ant imalarial 4—aminoquinolines (and 9—aminoacridines) may share similar

si tes in the in vivo b i n d i n g  to c e r t a i n  b i o p o lym e r s  which are pertinent to
their antimalarial ac t ion.
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I I I .  COMPOUNDS SU*U11~ED FOR ANTIMA lAR IAL SCREEND~

MO-1. (SB-I-u-..12, WR-6116_A):

Piperonal semicarbazone

i M0-2 ( SB-I-16-12~ WR-6 117-A) :

Piperonal thio~emicarbaz.onc

I 140-3 (R B- I -2 0 - 12 , WR-16910-B):

3 ,4-Dimethoxybcnzylamnine hydrochloride

ci~:,TTIZTu1~~
2
~

Cl

MO-4 ( R B- I- 4 7 - l l~~ W R -64 6 4-A) :

Dimethyl piperonylpyra:ole-3 ,1-dicarboxy].a-te

- 1 ,
I 

COOCH3
I M0-5 (SB-I-29-u ,

I

I
I

_______________ -~~~~~~~ ~~~--



‘

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

it
M0-6 (PC-I-i? , WR -.6466-A ):

4-Hydrazirio-i,7 -naphthyridine

NH-NH2

MO-i (SB-I-46-11, WR-7725-A):

1-Piperonylsemicarbazide

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MO-8 (SB-I-49-1i, WB-??26-A):

i-Piper onyi-3 -hydr oxy-]. , 2 ,4-triazole

- <:x~~~~~~~cL:>0H

MO-9 (SB-I-51-1l, WR-7727-A):

4-N-Methy].piperonal thiosemicarbazone

22

L ______  
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-

. 
-
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~

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -  - - -—~~~~— — - —



— —— - — ——- —~—- - -- — -
~~~~.

—-- — -- -.—‘ -, — —~~~
.—— —- - - -5-.--——— 

- —
~~ - -. -‘— -5--’ -

_ _ _ _ _ _ _ _ _

MO-lO (PC-I-29 , WR-7728-A):

l-Diethylamino.-3.-bis (pjperon~1amjno)prop~~e dih~pdrochlorjde ,hemihyth-ate

~~
C2H5N_ Cfl2~cH2_cn2_r~~ ‘ 2 HCI. . 1/2 H,,O

2 5

MO-il (Rl~-I-74-4o, WR-8166-A ):

N- (3,4 -Dimethoxybenzyl )glycine hydrochloride

~~~~~~~~~~~~~~~~~~~~~~

CM
3

MO-12 ( SB-I-la-n, WR-8167..A ):

4-N-Methy1oemicarbazjd~

CH3-NH-~ -NH_NH~-S
0

M0-13 (sB-I-72-i, WR-8168-A ):

Piperonal 4 -N-me thylsclnicarbazone

M0-14 (SB-I-is-Il, WR-8169-A ):

- 1-N-Fl peronyithi oser.micarba z ide

/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

23

___________________________________ — —_________



H 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MO-15 (SB-I-73-ll , WR-8170-A):

l_N_Nitro so_l-N_pipe rOflylselfliCarbazide

\ )
~~~~

J N O O

MO-16 (PC-I-8 , WB-8171-A): *

3-(2 ,2_Dicar betnoxyvinyl)aminoPyridine 1-oxide

~,,COOC2H5
NH-Cl-I=C

~~~
MO-i? (PC-I- b , WR-8630-A):

4-Hydroxy-l,7-naphthyridine

_ _  

x5
MO-lB (P0-1-14, WR-8631-A ):

I
4 .-Chlor o- 1,7 -naphthyr idine

24

_____________ — ~~—- — - - - —.- - —=--.
~~~ 

-



I
MO-19 ( R B-I - e l - l i , WR-86ö2-A):

3-(3  ,4 -Dimcthoxybcnzyl)sydrmone{ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

140-20 (RB-I-85-2 , WB-87 14 -A) :

N-Nitroso-N-(3 ,4-dimethoxybenzyi)glycine

1~~~~~~~~~ 

________________________i MO-21. (SB-I-96-1i,

1-Pipcronyl-4 -niethyithiosemnicarbazide

140-22 (P0-1-35 , WR-8715-A):

4-(3-Diinethylaminomethyb-4 ‘-hydroxyani l ino)-i,l-naphthyridjne

HNr~~OH
• 

~

‘

CII N~~~
’ 

‘ HC11 N~~ I C2H5

I 140-23 (SB-I-n2-il, WR-25119-A ):

I Piperonal

I 
< 0X~~r~~~

0M

I
i 

25

I
_ _  
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W~-24 ( S B- l -] $ - %- 1 , 1411-25120-A):

• 3,4-Metty1enedioxybenzoy1hydra~im-te

!*~ -25 (SB-I-id -i, WR-25 12 1-A) :

1 ,4-Dtformyl-i-pipcronylthiosemicarbazide

0 ~~NH-C-NH-CRO

KIJ1 1
~

HO s

• • 140-26 (SB-II-12-i, 1411-25122-A):

b-Formyl-4-methyl-l-pipcronylthiosemnicarbazide

~~~~
140-27 ( PL-I-40 , WR-5 13-B):

Bis-(2 ,4-dinitr ophenyl )~ ulr ide

02N NO
2 O~N NO2

I IL ii I
L~~~,}

t’~ -28 ( PL-I-43 , WR-25 123-A ):

Bio-(2,4-dinitrophenyl)suifcmnc

O N  NO~~O~,N NO.-2 .

:1
- - — - ~~~~~~~~~



- — - - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

140-29 (SB-I-141-u, WR-5664-B) :

Piperonaj . guanylhydra~o~e hydr oehiorj~e

• 1101

i 140-30 (SB-I-137-j WR-25].24-A):

• 4 -Formyl-4 _metIWl_i_piperony1thj osemica~.bazide

ii i t()-31 ( SB-I-136_n , 1411-25125-A):

I 140-32 ( SB - I I - 3(3 .1 ,  WR-254 ].i-A ):

i-Forznyl- l-piperonylth iosemnicarbaz ide

I t.g~-3~ (SB-II-33..3,

i-Piperony1_3..~ercapto...1 , 2 ,4-triazole

27

II 
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— ——---------------- — -------,----—-- — ——-- 
“~

_S v.— -
~~-w~~~~

.——--
~~

__ _ ____

140-34 (SB-II-28-1, 1411-25413-A):

i-Form i-l-piperony1-4-methyisemic~~.baz ide

/
0 

I ~~

‘ 

~1-NH-C-NH-CH3
CHO

~~-35 (SB-ii-3~
_ i, 1411-25414-A):

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ hydroxide

/ ~~~~~~~~~~~~~ 
N

L~ LO®
~H3

140-36 ( SB-II-35-11, 1411-25415-A ):

Anhydro-2-piperonyl..4 -methyi-5-mercapto-s...tr iazoiium hydroxide

/ ~~~~~~~~~~~~~~~ 
— N

CH3
M0-37 (P0-1-54, 1411-25673-A):

Bis(2,4_diacetanjjdophemlyl sulfone

~~ 
..c

~ ~
NH~ SO2 ~~~~~~~~~~~~~ -CH3

CIf-OC h~ O-CH 3

2$ 

1
I-i

____  
• 

- ______



- - -~~~~~~---S-— - -  - ---5-- —• - ----- -- -— - - • - -
-5-- . — -~~~~~~~~

I
M0—38 (sn-li-so-i , WR-25874-A):

I Homopiperonylic acid hydride

i ~~~~~~
MO-39 (P0-1-57 , WR-270i2-A):

• 2,8,1O-Triacetyiphenothjazjne

ç~H3
CO-.CH3

140-40 (P0-1-64, 1411-27013-A):

2 ,S-Diacetylphe r-mothiazj ne 5,5-dioxide

CH3O-CO~~~~~.. L ~~

J

.~~

)

~C0..CH3

140-41 (P 0-1-62,  1411-27014-A ):

2,B,lO-~~iacety1phenothjazine dioxime

CH3

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•-

- j •_ _
_

~~~~~::~ ~~~~~~~~~~~~~~ 
_ •• .-—~~~~~~1~ -



,1

I
140-42 (P0- 1-58, 1411-18038-B): 

3
1O-Acetylphenothiazjne 

-

?‘~ -43 (P0- 1-67, WR-270 15-A ):

2 ,$-Diacetamino-1O-acetylphenothiazjne

cM3 I
CH3 -CO-NH~~~~ , ,~. N~~~~~~~ ,,NH-CO-CH3

140-44 (P0-1-75, 1411-27797-A):

2,8-Diacetylphermothjazjne 5,5-dioxide dioxime

NOH NOH

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~ I i

140-45 (sB-II-104-1, 1411-27798-A ): 
-

2-Piperony1-~
2..1,3 ,4-oxadiazoljne -5-thione

4,

30 .!

- 

• .~~.TT ~~~~~- ~~~• -:~~~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— - - -- - 
~~~~~~~~~~~~~~ 5 - w -  -- — - - -- --- •  

-

140-46 (P0-1-74, 1411-26450-A ):

2,8-Diacetamidophenothjazjne 
~ ,5-dioxjde

CH3~~~NR .J ) J ~NH.ICH3

140-47 ( SB-II-102-1, WR-28451-A):

1-Homopiperonoy]. semicarbazide
- 

H

~ H <0
i~~~~~~~~~i~~~~~~~~

NH2

143-48 (SB-II-120-n, WR-28452-A):

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

/
°
~~~~~~~~~~~~

—
~~\0)L~J

• 140-49 (Pc-I-el , 1411-28776-A):

2,8-Dialninophenothjazjne 5,5-dioxide

- 

~~~~~~~~~~~~~~~~~~~~

3).

- - ~~ -- • •
- 

-— •_~~~~~~~~~:



1
1

1 1
MO-SO ( su-II-132-18, 1411-28777-A ):

IMethyl 1-piperonylpyrazole-3-car boxylate

c000113

140-51 (sB-II-147-21, 1411-28776-A ):

2-Piperonyl-A2-1,3 ,4-thiadiazoline-5-thjone

140-52 (SB-II-49-11, 1411-28779-A):

Methyl 1-piperonyl-3-carboxypyrazole-4 -carboxy late

COON

140-53 (S13-III-23-1, 1411-29674-A):

2-Amino-4 -bydr oxy-5 -piperonyl-6 -me thylpyr imidine

32 

~~.--------- ----- ~~~~~~ --~--- -~~~•‘ -- - — — -—— • • • • ~~~~~~~~~~~~~~~~. - - .~~~~~~~ . --- -- - -- -- ----_ ----— 
-



- •- - - S -
~ -~~~~~~~~~~~ - - ---~~~~~- - —~~~-~~~~~~~~ ~~-- -- - -~~~ • -

___
~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
140-54 (SB-III-27-l, 1411-29675-A):

1 2 ,4 -Diamino-5-piperonyl-6 -methy].pyr

NH

0 CM3 N NH2

140-55 (P0-1-92, 1411-30210-A ):

2,8-Bis(ethylamino)phenothiazjne 5,5-dioxide

Hc~~~

143-56 (P0-1-94, 1411-30211-A):

2,8-Bis(methylamino)phenothj azj ne 5,5-dioxide

I

143-57 (SB-III-25-2 , 1411-31644-A):

H l-Homopiperonoylthjosemjcarbazjde

I H

~~~~ 
NH2

I
I
I

1
_ _ _ _ _  - - — - --- - --~- - -  —--••-- ~~~~~~ -_---• -— —---- 5-- - - _________



—• _— -_  • -5-- • -  —-- - - -5- - --, - - -5——- --

140-58 (SE3_III-33- 11, WR_315 6 ~) -A ) :

3 ercapto~5-PiPef0flyl l ,2 ,4 -tr iazole

Mo-59 (P0-1-10 1, 1411-31672-A):

2 ,8_ B is(dimethy 1~tniifl~ )phe n~ t h i~~zine 5,5-dioxide

CH\ 
C u 3 -

NO-~ fl (SB-.III-3 1-11, 1~~-3l6 ’3- A) :

3~Methy1-4-pipe i 0flYl-b- isoxazolone -

140-61 (SB -III - .’& l - l .  1411-31874 -A): -.
3 -14e thy 1-4-piperony l -5-pyrazolone

.

‘ 

~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~—~~~~ ——-~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~- _
~ •- -- ~~~~~~~ •~~~~~~-

- -  - - - - -  -~~~ — - — -5-  -~~~~~



- __•_
~
_ — ,— •,•.—--

MO—62 (SB—II—146—2; 1411—32903—A):

l—Piperony lpyrazole—3—carboxy lic acid

COOK

M0—63 (SB—III— 18—1 1;  WR—32904—A ) :

Methyl l—p iper ony lpyrazole—4—c arboxy la te

M0—64 (SB—lI—152—1l; WR—34699—A):

1—1-lomopiperonoylaminoguanidine hydrochloride
-

~ 
® NH2C1®

MO—65 (SB—III—68—21; 1411—34700—A):

1 
• 

3—Ain ino—5—p iperony l—1 , 2 ,4 — t r i a z o l e

<

O
~i~~~~~~~~

-
Ii

0 ~~~~~~~ NH2
H

ii 
35

.4

--5-——- — 5--—-— - — —5-- -- --- -5— --- - - ---5 -
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- —--- --,5,

~~~

-----— 

~~ 
5-5-

~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

MO— 66 (LS— S-- 877—4 ; WR—3470 1—A) :

3—Benzy l—4—meth yl--5—(2—hydroxyeth yl)tlijazol turn bromide

I
CH 3~~~~~~ +~~~~~~~~

Q -Ho-(cH 2)(~~s Br

140-67 (SB-III-26-21; 1411-35053-A):

• 2-Amino-4-chioro-5-piperonyl-6-methylpyrimidj ne

Cl

<0O~~~3~~~~~~NH2

~ )-68 (SB-III-74-11; 1411-35054-A):

Ethyl cy-cyano-~ -(3, 4-methylenedioxyphenyl) acrylate

I
140-69 (CD-S-878-!jj~~~ll900 -B) :

2 • 4 , 4 ’ —Trihydroxybenzophenone

HO
~~Q~

.C
~~b~~

OH

36

~ 

- -• — -- - - 5



140—70 ( CD — S—878—8A) :

- 
I N- [3- (4—Methy lpiperazlno)propy 1~ ma1earnic acid

I HO2C-CH-CH-C0-NH- (CM 2) 3-N~~~~~~N-CH3\—/

I
J MO—71 (LS—S—877—12; 1411—35974--A):

6—(Dime thylarnino)—4—ketoc.iprotc acid hydrochloride

I
.~~

— 
(CM 3) 1N— (CH2) 2~~~0 (CM 2 ) 2~~ 02 M MCi

a’.

140-72 (SB-III-96-11; 1411-35995-A):

F 2-Amino-5-piperonyl-l,3

143-73 (SB-III-86-l1; WR-35996-A):

l-Carbethoxy-2 -homopiperonoylbydrazine

NM-NH-C-0C
2

H
5

l 7  

-
—p - - ~~~~— ---5 - — -— -— - —5-— a— ~— --—- -~~ --5- - —~~~~~-



~~~~~~~~~ ‘ ~~ ~~~‘ ‘ ‘  - —— ~~~~~~~ ‘ ‘

140-74 ( P0-1-89; WR-35997-A):

2, 10-Diacetylphenothiazine

0)13
• ço

cXN
~~~y

cocHs

140-75 (P0-1-103; WR-35998-A): . -
2-Acetyiphenothiazine 5,5-dioxide

~~~~~~~~~~~~~~~~~~~~

M0-76 (P0-1-112; 1411-35999-A):

• 

• 

Cinchcmeronimide

CO—NH

H

• M0—77 (CD—S—878—24; WR—36260—A):

2,4,4’ —Trihydroxy—3’—me thoxybenzophenone



--5 • •_• ~ •-5-5•5-• ‘ ‘. ‘ ________ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~~~ 1 I

I
I 

_ _  _ _ _

I 
MO-78 (çD-s-878-14;_1411-3626 1-A) :

N— [3—(4—Methytpiperazino)propyl]succinamic acid di—2— toluene—
sulfonate 

e

i 
HO2 C_ ( C H 2 ) 2 _ CO _ NH _ ( C H 2)3_ HNCN H_ CH 3 2 t~j i

I MO—79

I 
2, 3—Dtrnethoxynapht hal ene

0CM

I L~-L~~~~ OCH 3

140—80 F B— S— 88_’— S:~~

I
0CM

3

I CH
3
O.~~~~~~~~~~~

M o—8I çyB- .S-882-6):

J
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

CHO

I 140-82 ~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 
Ethy l  piperony lideneacetoacetate

~~~~~~~~~~~~~~~ C0002H5

I
1
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ •~~~A



5- ’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
5-

— - ’ -
~~~~

I
140-83 (SB-III-22-fl; WR-36445-A):

- Ethyl piperonylacetoacetate

1- ( COOC2H5

“C) ‘ C113 0

140-84 (SB-III-79-2; 1411-36446-A):

-
, l-Piperonyl_4_pyrazo].ecarb oxylic acid

- ‘ 

140-85 (SB-Ill-Si-i; 1411-36447-A):

3-Ethyl-4-piperonyl-5-hydroxypyrazoae

-

S

140-86 (SB-III-109-il; 1411-36448-A):

3-Hydroxy-4-piperonyipyrazole

40 
• 

--



r~~~~’~ ~~~~~~~~~~~~~~~~~~
-

• ‘r MO-87 (P0-1-124; WR-36449-A):

3-Aminoisonicotinic acid

COOH

140-88 (EN-I-48-12; 1411-36663-A):

Ethyl piperonylcyanoacetate

140-89 (EN-I-41-14 ; WR-36664-A):

Piperonyicyanoacetic acid hydrazid.e

140-90 (EN-I-49-12; WR-36665-A):

3-Amino-4-piperonyl-5-hydroxypyrazole

- I
4 1

I I
- - - -— ~~~~~~~~ — •. ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — -



II - —•-- —-—--- ----------- • ——-—-- —--- - - -,-- —,——,—-- • •---- -~~~~ —.—-.---.—.—••—---- —~~.
• -~——- ----‘— — •---—— --,-----—- -- — -—--- --._ ,— ~~~~~~~~~~~~~~~~~~~~~~

I-

I!
140-91 (sB-II1-125-11; 1411-37670-A): I

3, 4-Dlamino-5-piperonyi-1 ,2 ,4-triazole

• 140-92 (SB-I1I-127-1; WR-37671-A):

1-Pipero nyl-3 ,4-pyrazoledicarboxyiic acid

C0O}I

140-93 (SB-III- 130- 1; 1411-37672-A) :

1-Piperonyipyrazole-3-carboxylic acid hydrazide

CONNNII

140-94 (SB-II-149-21):

Homopiperonylic acid

~~~~~~~~~~~~~~~~~~

42

I ~~~~~~~~~~~~~~~

- —

~
-

~~ ~~
, • • -- ~~~~~~~~~ ~~~~

~-



___________________________ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~

i 140-95 (SB-II -39- 1; 1411-37673-A):

Methyl homopiperonylate

F

140-96 (P0-1-129 ; WR -37674-A) :

3-lodoisonicotinic acid

COOH

H
• MO—97 (F8—S—882—8):

N— (4, 6—Dimethoxynaphthylme thylene)piperonylamine

9CH3
CH 3O’...,~~~’.’.-...~,-4~~

w ,-tlCH—N—CH 2----\ j—--

M0—98 (CD—S—878—27):

I 2 , 3—Dimethoxy—2’ , 4 ’ —d thyd roxycha 1 cone

CH 3O 0C113

L

1-i

i n



I
M0—’)~l (j- R — S - — 5 8 2 —  [(1):

N— (4, 6—1)imet hoxynaphthy Imethy 1) piperonylarnine) I
0CM 3 I
CH-—NH—CH-r-\ )-— 0

I
M O — l O U  ( i s — S  - $7 7 — i t  ) : I

N— ~4—I~ i ~‘t hv lam m o —  1—methy Ihuty l )maiearnlc c i t ’ Id

I
110 ,C—Cll =CH — C— Nll —CH — (CM 2) 3—N (C ,H5) 2

~ ~H 3 I
~~1 •

~
.

M0-iOl (P0-1-131; WR-40065-A): -

3-(~~-Methoxypheny iamino)-isonicotinic acid

CH3O~~~~~~~~~ C

j

~~~~~

140-102 (PC-1-133 ; WR~ 400(16~ A):

6-Methoxy-4( ]J1)-pyrido L3 ,4-bJ quinolone

CH3O ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

44
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~T : T~~~
’
~~

”.’ 5-

140-103 (SB-III-139-3; 1411-40067-A):

l-Piperony].pyrazole-4-carboxylic acid hydrazide

1..

W)-104 (SB-III -i3T- 11; 1411-40068-A) :

Ethyl piperonylideneacetate

4 
Mo-i05 (SB-III-142-1l; 1411-40069-A):

Ethyl piperonylacetate

H
140-106 (EN-I-65-14; 1411-40070-A):

2 ,4-Diamino-5-piperonylpyrimj dj ne

45

— -  -_ _  
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - •~~ • ,



~‘

MO-b ? (EN-I-58-i2; 1411-40071-A): -I
3-Amino-4-piperonyl-5-j soxazobone I

I

140-108 (EN-I-73-i2 ; WR-40072-A): 
J

S-Amino-4-piperonyl-5 .isoxazolone

140-109 (CC-253 ; 1411-45684-A):

3-Diazo-4-pyrazolecarb axamj de

0 
—

N., N

H2N-CTj

140-110 (WB-l-iOE; WR-43863-A ):

5-Piperoziyltetrazole j

I -S~-L~) ~~~
H 

j

-i
46 .1

_ _ _ _ _ _ _ _ _  _ _ _  __________ 

ii



— 5- — - 5 - - - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
I MO-ill ( SB-III-49-13; 1411-43864-A) :

Ethyl. o’-piperonylidene-t3-ke t ovalerate

I
-~~~~~~ 

,
O 6~~~~~~~~~~ CO2Et

~~~
‘

T

140-112 (SB-III-50-1; 1411-43865-A) :

Ethyl ~ -piperonyl-$-ketova1erate

140-113 (P0-11-6):

Piperonylacetoacet-amide semicarbazone

0 NNMCN}12
~~~~~~~~~~~~~~~~~~~~~~~~

MO-114 (P0-11-8):

N-Piper onyl-3 -. corb ’:noy lhydr a zinobutyramide

0
P N }n

~HCNH2 

~ -~~~~~~~~~~~~~ —-•~~~~~~~ — —-~~~~~~~_•.__ - —-- ~~~~—- - — - —  —---—~-—-—



— - 5- -  — 
-— - ------ — —— - - 5 —  —-- --•---------- ‘. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- •

140-115 (CC-245 ; 1411-10412-B):

3-Mino—4-cyanopyraz ole

NIC• I
140-116 (CC-247 ; WR-10461-B):

3-Amino- 4-pyruzolecarboxamide hemisulfate

IH2N N

• 

1/2 }I~S04 
I

I
b
~
)-il7 (CC-244) :

1-Methyl- 4-cyano-5-aminopyrazole

çH3 I

140-118 (CC-246) : [

l-Methyl-5-nmino-4-pyrazolecarboxamide r
CH~

I48

- ________



- --5------ ~~~----- - - -‘•- - ---•~~-—-5-~~~ ---— ---5-----------5- -~~~~~~~ - - -- -—-,  - -

I
I MO-119 (W’B-1-33B ; 1411-22838-B):

Isosafro le

1
CH~CHcH3

140-120 (WB-l-47D; WR-47714-A):

Ethyl 1-piperonyl-2 -oxocyc lopentanecarboxyj~ te

C02C2115

140-121 (PC-Il-iS; 1411-47733-A):

N-Piperonyl-2- ~ -hydroxy-l ,2 , 4-triazol-1_yl] -butyramide

0 0113

143-122 (P0-1-135; 1411-47712-A):

lO-Ch].oro-6-methoxy-2 , 9-diazaanthracene

Cl
~~~~~~~~~~~~~~~~~~~~

49

¶ 1

IS

________________  
— — — —-~~~~~~~~ 

- - - -5-.



—

140-123 (P0-1-104; WR-47710 -A) : - .

4-(3-Diethylamino~ropy1amino)-1,7-naphthyridine 
-

NHCH2OH2CH2NEt2 
- . -

140-124 (P0-11-16 ; 1411-47714-A): 
-
~

4-(4-Diethylarnino-i-methylbutylaznino)-1,7-naphthyridine

cR3
NH~HCM2C CH2NEt

— 
-.

~~

M0-125 (WB-1-52C; WR-47715-A):

Methyl piperonyl keton~’ r

0 -.

,
0 
,

. CH~3CH3

\
~~~~~~~~~~~~I

140-126 (WB-l-61B; WR-51873-A ):

2-Piperonylcyclopentanone

i _ I

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -

~~~~~~~~~~~~ 

_ _ _ _ _ _ _ _ _ _ _

I M0-127 (W-l-19; 1411-51901-A):

Methyl 2-nitro-4,5-methy1e nedioxybe~~ oate

I -

,O’y~~
sy.iCO2CH3I

140-128 (CC-250; 1411-51898-A):

I 4_Hydrox1pyrazolo[~,4..d}.v.triazj ne, hydrate

~~L.J

I M0-].29 (WLB-3-900-3 ;

5-( 3 ,4-Methyienedioxybenzy1jdenjny1)r~odajfle

140-130 (W-l-21; WR-51904-A):

Methyl 2-amino-4,5-methyienedioxybenzoate

I
NH~

I
1 51

I
- ———



--- --~ ----~~~~— ~~~~~~• - ~~~~~~~~~~~~ -- -- -- - —~~~--- - __ ____

I MO-131 (CC-259-III; 1411-51897-A):

7_Methy1_4_hydroxypyraz0lO[3,4-.~-!-triftZifle

140-132 (WB-I-87E; WR-51891-A):

Ethy l 3-oxo-3-piperony lpropionate

- 

• 

140-133 (WB-1-94F; 1411-51905-A):

l-Bromo- 1-piperony ].ethane

-
~~

140-134 (WB-i-106A ; WR-52726-A):

3 -Piperonyl-5-pyrazolinone 

-:- -~~~~~~ -~~~~~~~
---

~~~ • • •  

- 

~~~~
- :  

~~~
-:
~~~~~ == -

-
~~ ~~~~~



-- ~~~~
_ _ 

- 
• - ~~~~~~‘~~~‘ ~~~~~~~V’~~- 

~~~~~

- - 
-

1 140-135 ( t64-1-45-2; 1411-52710-A):

Methyl 2-fonnylamido-4,5-methyle nedioxybenzoate

I
M0-136 (WB-1-17B; WR-52728-A) :

I
-
‘ Et hy l homop~peronylate

£ 
/

0-5-•
~~~

-’.-T-- CH2COC2H5

r

4 140-137 (1414-1-4 1-28; WR-53739-A) :

Diethyl 2-cyanoethy]i~a1onate

I- ,.C0002H5
1. N’C-CH2-CH2-CH

COOC2H5

j  1.
M0-138 (S-900-19A; WR-53740-A):

-
~~ 5-[3 ,4-Mcthylencdioxyhenzal]hydantoir-i

t~ I
i~ I

1
I



~~~~~~~~~~~~~~~~~~~~~~ —-- - - -

~~~~~~~~~~~~~~~

-- 5-

~~~~~~~~~~~~~~~

5- ---—- 

~~~~~~~~~~~~~~~~~~~~~~~~~

- 
- 

140-139 (WB-1-i18 ; W11-23063-B):

Methyl 3-amino-4-hydraxybenzoate

0

140-140 (14B-l-121E; WR-5663?-A):

Methyl 5-benzoxazole carboxylate

0
• ~~N ,.... bC!-!3
-
• HC

\ S...’.
I

140-141 (WB-1-123c; WR-56638-A):

5-Benzimidazole carboxylic acid

~~~~t~~~

01l

M0-142 (P0-11-17; 1411-56636-A):

l0-(3-Diethy1amin~nethy1-4-hydroxyani1ino)-6-methoxy-2 ,9-
dlazaanthracene

NH-f “ ‘.0K

CR3

54

‘I
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- 

- 
‘ - •~~~

-
~~

-
~~~~~~~~~~~~~~~~

-5
~~~~~~~

-.- - -

MO-143 (P0-11-23 ; WR-56635-A):

6 ,7-Methylenedioxy-4-quina7olone

0

I
I M0 -144 (WB-l-l 3 b A ; 1411-57850-A):

3 ,4-Methyleneclioxyphenyi-2-propanone sernicarba~ onc

CJ 1~ 0

- ‘ 
~~~~~~~~~~~~~~~~~~~~~~~

1 140-145 (1*1-1-19-4; WR-~ 7ti46-A ):

Anhydro-5-hydr oxy-3-p iperony 1_ 1,2 ,3 , 4_ oxatr i azo~ j um hyd r oxide

I

H
M0—14t3 ( i’c—ii- .-s~~; WR— ~s95 I~7~— A )

3 -Ch1~ ra-3-c~ rbe thexy-2-p.ipez-idonc

Ci

H

I T

- - • -~~~•~~~~~~~~~~ &~~~~~~~~~



- - • —.-—- — -5—-- 

‘

— -—- --5- ---- -5—-- —5-- - _ _ _ _ _ _ _ _ _

140-147 (Hw-1-53; “111-10985-C):

Diethyl bis( 2-cyanoet hyl)malonate

(cNcH~cH2)2c(c02c2H5)2

140-148 (DM-I-i4-3; WR-29027-C):

Quinolinimide

M0-149 (P0-11-37; WR-59545-A):

3-Methoxy-3 -carbomethoxy-2-piperidone

~~LI OCR

(
“

~~~~CO2CH 3

M0-150 (wB-1-134B ; WR-59557-A) :

3-(3 ,4-14eth~ 1enedioxypheny1) -2-propanone
thiosei~icar ’,azone

— ;
56

-- ~~~~~~• - - 
- _ _ _ _ _ _ _ _ _ _ _ _ _ _



-5-  -
~~~~~~~~~~
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• 
I MO-159 (1*1-1-30—2; 1411—56407—C):

3 ,4-Methyienedioxyphenylpyruvic acid

I
I

140-160 (DM-I-32-1; WR-67635-A):

3-Amino-5-hydroxy-6 -piperonyl-l ,2 , 4-t ria zine

I OH

I
140—161 (P0—11— 52 ; WR— 6 7824 — A) :

I 2-Methoxy-5-carbobenz oxyaminovaleric

1 0 00113
CH2O-C-N11-CH2CH2CH2-~~H-CO2H

I 140-162 (WB-2-46A; 1411-67655-A):

Ethyl 2-piperoriylidenecarbazate

I
i ~~~~~~~~~~~~~~~~~~~~~~~~~

I
I
1
1

- --—-=~~~~~~~~ -~ - S 

-

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~ - -- - -- -- - - - - ----- —— —- - 5  —- - - — - —-- ---— —--- --5-



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

140-163 (WB -2-2 3B ; WR-67636-A):

3-Amino-4-hydroxybenzoic acid hyd.razide

T
140-164 (148-2-48; WR-7 1486-A ):

Ethy l 2-piperonyicarbazate

<~)~~
)“.

~
I
~
H d 0 C 2H5

140-165 ( 1)14-1-28-2; WR-71484-A ):

N ,N ’ -Bis(2-ethoxycarbonyl-3-pyrld l)malonaai de

MO-i66 (riM-I-33-l; WR-71468-A):

4-Ani iino-2-hydroxy-1 ,5-naphthyridine

NHO

1 
-
~

60

Ii~i  -~~~~ 
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~~~~~~~~~~~~ ~~~~~~~~~~~~ —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~

I
1 140-167 (114-1-31-2; WR-7l480-A):

I 3,4-Methylenedioxyphenylpyruvic acid guanyihydrazone
(C~~pound with ethyleneglycol mon~nethyl ether)

C
3

H
8
0
2

140-168 (1)14-1-34-2; 1411-71474-A):

I N-Formyl-N-piperonylglycine

<

0 
, N~~~~C02H

o CR0

1.
M0-169 (P0-11-67; 1411-71472-A):

Piperonal tetramethylenehydrazone

-1

I M0-171 (WB-2-65A ;

1-Pi peronyl-3 ,5-diamino-1 ,2 ,4-triazole

~i’ 1
61 

~~~~~~~~~~~~~~~~~~
--- ‘ ~ -------~~~~J~ ~~~~~~ -- ---- —------—---- ~ -~~~ — - —S
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-
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140-172 (148-2-758; WR-74102-A):

Piperony laminoguanidine hydrochloride

~~2 
C1’~

140-173 (148-2-76; 1411-74103-A):

l-Piperonyl-3-amino-i,2 ,4-triazole

140-174 (P0-11-76; 1411-14710-8):

3-Hydroxy-2-methyipyridine

C t I ~I CR3 
—

140-175 (P0-11-81; WR-l3796-C):

2-Dimethylainincinethyl-3-hydroxypyridine

r 

c~~C~N(CH ) 

• 

5-- 
~~~~~~~~~~~~~~~~~~~~ - -— •S_- . 

~~~~ -- --•-~~~~~~~~-- - - - - —  ----a---—- ~~~~ 
-5— - ____



r ~~~~~~~~~~ ~~

_

p
I
I M0-176 (148-2-898; WR-74630-A):

Piperonyl thiouronium hydrochloride

I
I

140-177 (P0-11-83; WR-?4631-A):

I ~-Be nzamido-~3- (2-fu ry1)propionic acid

~
- ‘

I CHCH2CO2H
NHCO- I

143-178 (114-1-35-i; ~R -76O7 7 -A) :

I 3-Amino -5-mercapto-6-piperon~’1-i, -2,4 -tria~ Ine

I 140—17 ° (r i — T — .~~— - A ;  WR— l~~ 0~- —-\ ) :

4-Olt15’r~ -1-mt’t~hy~1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

6:1 

--— -~~~~~
-
~~~~~~~~~~~ •~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~~~~~~~~~~~~

_ •~~~~~ ~~~• ~~~~~~~~~~~~~~~~



5-
~~~~~~~~~ ~~~~~~~ ‘~~~~~

‘ — — - -- _ -
~~~~~~;

--• ‘

~~~~~~~~~~~~~ 

‘ ‘

~~~~~~~
:-

5 - 5 -  
~~~ “ 

— -—- -5--—- 5- -•- ----—---- -.-—-.--- - -—5--—-—

143-180 (11.1-1-40-i; 1411—76066-A):

4-Chloro-2-methoxy-l, 5-naphthyr id.ine

MO-181 (WB-2-96C ; 1411-76067-A):

Ethyl 3- (3 , 4-methylenedioxyphenyl )glycidate

0

~~~cH o c 2H5

143-182 (114-1-38-i; WR-76171-A):

4-Chioro -2-hydroxy-j . , 5-naphth~ ridine

-

~~~~ ~~~~~~~~~~~ 0H

140-183 (n~.i-I-36-1 ; 1411—76172-A): - ,

3,5-Diamino-6-piperonyi-1,2 ,4-triazine

64

j
- •  ~~~~~•~~• •. 

5-
~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • • 
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4
!43’.i84 (114-141 1; wR—76985-Aj:

• N ,N ’ -Bis (cyclohexyl ) -0- (N-fo rrnyl-N-piperonyl )glycyflsourea

H ö
- J MO-185 (114-1-37-i; 1411—76984-A):

2 ,4 -D ichloro-l ,5-naphtb~,irid.ine

1 143-186 (WB-900-7iC; 1411—80854-A):

- - 3-( 3,4 -Methylenc cU.oxyphenyl) ~~2 -thiopyruvi c Ac~ d

- 

‘ 

I ~~~~~~~(yCO2H

143-187 (WB-2 -117; 1411-06338-1)):

I 3-(3, 4-Metbyienedioxyphenyl)acrylic Acid

I

65 

- 5 -  
- - —-5 -5 --5 

- ~~~~
--
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L~~~~.5



t4~-188 (W - -11~
); WR—4817~)0-!~):

- - 3- (3 ,4 -Methyiened.ioxyphcnyi )propionic Acid

!43—i8~-) (cc-~Go; WR—81791-A ):

l-Methy1-5-nitro-4-pyrazolcc Lrbo x~y1it Acid

~1E 3

110-190 (WB-2-128B; WR-8 1 79 2 - A ) :

2—Bromo—3-(3 ,4-methylenedioxypheny l)propionic acid

<

O

~)cr

.CH 2CHCO 2Il

143-191 (114-1-46-i; 1411-83965-A):

1-Fo rmyl -i -piperonyi~emicarbaziiIc

66

•~~~~~~~~~



!43-i~U (114-1-43-1; W1~—4&~9l-C):

4 —itydro xy-—~ —methylthiopyriinidinc

~— •l~ -~- -.‘~o I ;~ :\; WH- I ,~.,\
’I

3— I, 3’. -1 —Me t hy icued 1t~xyp1l ( ’Ilyl )ni ni i ti’

00011

140-194 (WB- -1461:1; 1411-839137-A):

I Pip ’roi~~1a~iii~oniurn N -Pipcronyidithiocarbn~nate

(Gr~
1L0 

~~~~~~

l43-]~~ (W 3-~’-14~c; W~ -839138-A ):

I N-~ iperottyl-N - (~
‘ -eti ‘a~~~~yiet1\y1)g1~rcine Et.hyl Ester

-

: <:i~ 
~~~N

I

- - : i~~~~~~~~~~~~~~~~~ . • • -~~
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.

•-
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~~~~~~~~~~~~~~~~~~~~~~~~~~

- 

P

140-106 (W - -157l;~~ W11-870~ 3-A) :

4 3-Piperony1rFtoc1z~ninc

~~~~~~~~~~~~~~~ ~~o\0~L~ ~L~
)

M0-197 (~~ -3-ii;~~~ ~~-87O~~ -A) :

3-Ethoxyc arbcnyl-1-piperonyl-4 -pyrro lidone

00C2H5

M0-198 (w13-3-108E; WR-~~f3~~ -A ) :  - :

Etliyi • -C v : L u - - - I - ( ~~,4-nicthy iencJioxyphony1)-3-oxobutyrate

CN

M0-199 (w13-:3-n7D; WR_ 87327 _A ):

Diethyl Piperony1r~a1onatc

0000,-,H5

~
‘ COOC2H5

68

I-

5- 
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-5—— - 5 . - -- - 5-— -’-~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
I ~~~~~~~~~~~~~~ ( 1 1 4 1 ’ .4 0.’.1 ~~_~ 73~8~A ) :

l PiperonyJ -3-su1t’az~~y1-1 , ~
‘ ,~ -triaz~ie

I M0-2L) 1 (114-1-48-1; WR—87 3-~0-A ) :

1- (6 -Chioropiperony l ) - 3-sufl’aj noyl-1 , , 4 -triazole

I

- 
• 

140—202 ( 114 — I—~ 0— ’ ; 1411-90010—A )

4- (4-Diethylamino -1-methylbutyl:uninc ) - -methoxy-i , 5-
naphthyridine

~ 

m a ~cR~cH,,N (c -~H5)2

OCH 3

M0-203 (WB-3-1298 ; 1411—15535-C):

- 

~—Mctho xybenzencsuifona3nj dt .

OCH

-H ’. ô
- 

1.

1- 
~~ _

~~

69

[
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-4

140-204 (CC-268 ; 1411-10485-C):

5-Amino -1-phenyl-4-pyrazolecarboxamj ie

C6H5

‘I

0

140-205 (pc 11-146 ; 1411-89904-A):

cis-3- ~~-Oxo -3- (1-carboauyloxy_3_methoxy_2 -piperidyl ) -
propyl] -6 ,7 -mcthyleneilioxy-4-quinazolone Hydrochloride

0 CH3~~~

.HC1

P40-206 (CC-269; 1411-90210-A):
- 

1-Phenyl-4 -hydroxypyrazolo [3,4 -
~J -v-triazine 

-

C6H5

70

L _ _  

_ _ _ _ _ _  

H
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- 
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-
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I
140-207 (114-1-53-i; 1411—90211-A):I

U 5 -Chioro -3-ni tru - (1H )pyridonc

M0-208 (PC-III-7 ; WR-902L’-A):

I cis_3_ [2_0xo_3_ (3_methoxy-2 piperjdy1)pr~py1] -6,7-methyl-
- 
I enc dioxy-4 -quinazolonc Dihydrc’chlorjde

I CU~0

• M0-209 (114-1-52-i; 1411—00213-A; AB-14188 ; 1411-51462-C):

I 2-Amino-5-chloro-3-nitropyrj dj nc

MO-210 (WB-4-37B; WR—0210b-A):

l-Piperonyl-3-pyrr~ 1jcjone

-I

I 
_ _  _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -.-- -- •-- -~--.~~-
- ~~~~z— ~~~~_ L~~ •~~~~~~~~~~~~~~~~~~~ • - ~~~~~~~~~~~~ •
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _ _ _ _ _ _

M0-211 (CC-255 ; 1411-92104-A):

1_Methyl -5_nitrosamino-4-WraZOleCarbO)cYliC Acid

~H3

JL~HO2C

MO-212 (P0-111-1 0; 1411—92103-A):

cj s-3- [2 -Oxo -3- ( 3-hydroxy-2 -piperidyl )propyl] -6 ,7 -methyl-
ened.ioxy-4 -quinazolone Dihydrochioride

<~~~~~~~~~ )CH2@CH2~~~~H

140-213 (P0-111-14; WR—92444-A ):

6-Bromo-3, 4-methylenedloxybenzaldehyde

-i

140-214 (CC-280W; WR-92443-A ):

1- (6-Hydra xyethyl ) -4-cyano -5-am.inopyrazole

¶~! H2CH2OH
M N

72
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_ 
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-
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I
I 

M0-2t~ (P0-111-10 ; 1411—27298—1)):

4 -Nitro-b -bromocatechol Methylene Ether ;

I 140-216 (PC-Ill-i. ’ ; 1411-10009-K):

4-Oxo-3,4-di.hydro-1,2,3-benzotrjazine

I
140-217 (rt.i-I-54-1; 1411-92958-A):

1 2 ,4 -Dihydroxy-5 - sulfanoylpyr ~~i dine Monohydrate

j HO..~

(
N (

~0H

02N1-t--~

140-218 (114-1-55-i; 1411-92959-A):

2-Bromo-5-chloropyriflne

H: I

- M0-:219 (i1~t-I-56-i; WR—~~ 960-A):

-BroIflo-5-ch 1oro-3-nitr5~pyrid.tne

C1.s~

(

~~~~~ N02

t, I 
_ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- --—--
~~~~

-- :~~~~~~ --- ~~~~~~~ -~ --- - - —~~~~~~~~ - - - -



143-220 (114-1-57-1; 1411—92964-A ):

5-Chioro -3-nitropicolinonitrile

NO2

M0-221 (wB-4--47; 1411-94290-A):

3-Benzylrhoda.nine

140-222 (wB-4-58C; 1411—94291-A ):

3-Bromo-4 ,5-dihydroxybenzaldehyde

140-223 (cc-286; 1411—94409-A):

Ethyl 1-Methyl-5 -a3ninopyrazole-4-carboxylate

OH3

H2C2~~~~~~~~~

M0-224 (148-3-110; 1411—79235-C):

1,4-Benzodioxan

(~~~~~~~~~~
74

L 
- — 
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-

I -

I
140-225 (WB-4-6’tA ; 1411—94257 -A):

Ethyl 2 -Oximino -3(3,4 -methylenedioxyphenyl )propionate

1 0

~~~~

I -~~ NOH

140-226 (14B-4-66B; 1411-94258-A):

- Ethyl 2-Amino-3(3,4-methylenedioxy-phenyl)propj onat e
Hydrochloride

2 •HC1

-‘ - 143-227 (WB-4-68C; 1411—13669-C):

3, 4-Dihydroxy-5 -inethoxybenzaldehyde

• ,.

140-228 (WB-4-76C ; WR—95562-A) :

1 1, 4-Benzodioxan-6-carboxa 1~~xjme

r
a

75

I 
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5--5-55--5 5--55-~~~~~~~~~~ ’.~ 5-

~~~~~~~~~~~~

5- — - -

140-229 (P0-111-22 ; WR -95563-A):

G-Bromo-3,4-methy1en~djo~~benzojc Acid

(xx~~
H

M0-230 (CC-288 ; 1411—95564-A):

i- (
~ -Hydroxye-thyl ) -5 -aaninopyrazole -4-carboxa~nide

?H2CH2OH

I-
MO-231 (P0-111-25; AC-l6730):

Methyl 6 -~~o~~ -3, 4-methy1enedjo~~ -2 -nitrobenzoate

N02

/
0
y~L~~C0OCH3

140-232 (148-4-868; AC-16721):

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

76

I
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I
i 

140-233 (cC- ’ii; AC-16712 ):

1- (l~ 
-1 lyd.roxyethyl) -5-nitropyrazole-4 -carboxylic Acid

I ~~2CH20H

:~
1 140-234 (114-1-58-i; ~C-167~ 3) :

- Ethyl 3-F~’rmy1-3-piperony1carba~ate

1~-NH-~-0C21I5L . CHO 0

• 140-235 (114-1-62-i; AC-16696):

tert-Butyl 3-Formyl- 3- piperonylcarbazate

~~~~/ ~~ ~~~ ~~-NH-C-o-O-CH~• \0)L~J ~H0 8 ~u-

M0-.236 (111-1-61-i; AC-32510):

tert-Butyl 3-Piperonylcarbazat e

140-237 (P0-111 -32 ; AC-32529):

- 
• Methyl 2 -Amino -3,4 -methylenedioxybenzoate

1112 0

-~~~



—~~___~ -~•_—_ - 
~~~~~~ •_•~_~•~~~~ ----5-—-— - I~~~~

•
~~~~••J• - -—----‘- —— __ _ 

- ~-

M0-238 (114-I-GO-i; AC-32538):

tert-Butyl 3-Piperonylidenecarbazate

()~~~~J
”

~~ N-N -~~ 04.CH3

MO-239 (P0-111-35 ; AC-32547):

7 ,8-Methylenedioxy-4-quinazolone

ç

~~~~~~ m

-‘ 

M0-240 (114-1-63-1; AC-71517):

1-Formyl -1 -piperonyihydrazine

143-241 (P0-111-33 ; AC-7i526):

2 -Bromo -4, 5-metbylenedioxyaniline

MO-242 (P0-111-38 ; AC-7 1535):

2 -Bromo -4 ,5 -methylenedioxyacetanilide

78
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9
M0—243 (WB-4-121A; AD—00479):

3,4—Methylenedioxypheny lacetamjdjne Hydrochloride

140—244 (DM—I—66—l; AD—00488):

2, 3—Diamino—5—furfuryl pyrimidine

NH 2

~~~~~~~~~~~~~~~ NH2

140—245 (DM—I—65—l; AD—00497):

2, 4—Diamino—5— (2— thenyl)pyrimid the

N1-io

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
L

1~~~12

I M0—246 (WB—4--1043;

6—Amlnomethy 1—l ,4—benzod1o’~an Hydrochloride

I
- 

I
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~



- ---5—- ---- -
-

~~~~~~~~~~~~~~

— - - - 5--- _ 5 -~~~~~~~~~~~~~~~~~~
c
~~~~~~~~~~~~~~~~~ _ ~~~~~~~~

140-247 (WB-4-115B; AD-21843): -

6 -Nitroberizothiazole

~~

M0-248 (NB-4-127A ; AD-2 j O b ’ ) :  -.1 J
6-Ajnjriobenzotlija:;ole - ,

(

~~~~~~~~~
N112 

- .

MO-249 (P0-111-4 ; AD-21861): -.

2-Bromo-4 ,5-methylenedioxyldichloroacetanj lj de 
-

H ,Cl

140-250 (148-5-120; AE-47628):

5-Benzimidazolecarboxaxnide monohydrate

(~~~~~
‘
~~~~H2 •

~2° 

—~~~---- -- 5- -- - 

-



5- 5- 
~~~~~

_

‘ ~~~~~

I
-I j 140-251 (FB-5-856-77711; AE-47637):

4 ,6-Diamino-2-methylthio-5-(m-toluidino )pyriinidine

-

~ 

CH3S
~~cxNH

1 143-252 (WB-4-123; AE-47646; 013387 AB):

3,4-Diaminobenzoic acid

~‘ 1 
‘~ 0

140-253 (WB-5-27B; AE-92785):

-

‘ L N-(3,4-Ethylenedioxyberizyl)glycine hydrochloride

1.

S
i 

140-254 (1)14-1-68-i; AE-92794):

• Ethyl 3-anino-5-chloropicolinate

I.
• -

5,-

81

I
1.14_

_ __________- 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-, -
-—

-- ——5-- -
~~~ —-5 -- — _ -_ -— -- -



140-255 (1)14-1-71-1; AE-96023): J
N ,N’ -Bi s ( S-chloro-2-ethoxycarbonyl_3_pyridyl )malonainlde

MO-256 (WB-5-34B; AE-96032):

N -(3 ,4_Ethy 1enedioxybenzy 1)_N_nj trosog1ycj n~

~~-257 (~~ -5-43A; AF-11785):

3-(3 ,4-Ethylenedioxybenzyl)sydnone

140-258 (148-5-41; AF-11776):

5(6 )-Cyanobenzimidazole

ccr~~~

CN

82



5- _
~~~~~~ 

5-5- 5- 5- 5 - 5 -5 -
—’.----- - - - - - -~~--~~ ---~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— - _~~~

-- -~.-~~~~~~~~~~~~~~~~~ ,--~~ - -- . - -— -—- -—

140-259 (CN_5_12; AF-11794):

2-Thio-4-hydroxy-5-ethoxycarbony]juethylpyrjmidjne

RB H

140-260 (P0-111-52; AF-12657):

3-Metbyl-4- (3,4 -methylenedioxypheny]. )furoxan

140-261 (P0-111-54; AF-12648):

Dibenzoylf’uroxan

-5 ,

140-262 (P0-111-55, AF-16011)

3-Met1y1-4-(3,4-methy1enedjo phe~y~)j’uraz~~

(~~~~~~~~~~~

I

CH3 
-

140-263 (PC~ III-57; AF-16020 ):

Dibenzoylfuroxan azine

83
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- - 

~~~

5-

-
~~ ~~~~ 

—— _ _ _

1
140-264 (WB-5-48c’; AF-16002): I

3-Bromo-4 , 5-methylenedioxybenzaldoxime

~~~~~~~~~ ,.~CH=NOH

140-265 (P0-111-59 ; AF-55698):

Bis-(3 ,4-methy 1enedj oxybenzoy 1)f’urox~~ I

140-266 (P0-111-61 ; AF-55689): I
Dibenzoylf’urazan

O_CQ.~~~~~~~,,coO

140-267 (P0-111-62; AF-55670):

Bis-(~-Ch1orobenzoy1 )furoxan

C1’.O’.cQ...~~~~~~,.Øo.O.cl

•••••S0 •‘
~~O

84
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S :~~~~~~~~



-
~~~~~~

--- —

~~~~~~~~~
—-- --

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

140-268 (P0-111-64 ; AP-5566].):

Bia-(3,4-methylenedioxybenzoyl)furazan

I (°::I~IjL

140-269 (PC-III-65; AF-55652) :

I Bis-(~ -f1uorobenzoy1)furoxan

MO-270 (WB-5-57A; AF—55643) :

-
~ Ethyl 4-Amino-2-merc aptopyriniidine-5-carboxylate

H HS~~~~ N~~,,NH2

140-271 (Pc-III-63; AF-59445):

- 
Bis-(~~-ch1orobenzoy1)furazan

- 

I Cl -~~~~~~-C0 ~~~~~~~~ co
~
O.ci

i •

- 140-272 (1)14-1-71-2; AF-59436):

I 7-Chioro-2,

_ _  
~~~~ -~~~~~~~~~ -~~~~~~- - ~~~~~~~— — ---



MO-273 ( DM-I-72- 1; AF-59427 ):

Ison itrosoacetophenone -;

3’kH=143 H 1

M0-274 (~~~-I-73-1; AF-59418):

Phenyiglyoxime
NOR

M0-275 ( 1)14-1-74-1; AF-59409 ):

3-Pheny lfurazan

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

I
~ 

‘
~

140-276 (114-1-77-i; AF-59392): 1. -

2,4-Diamlno-5- (3-thenyl)pyrimidine I -

140-277 (wB-5-67A; AF-59383): I
4-Hydroxy-2-merc apto -5-pyrimidinehydroxamic Acid

~~ ~~
(

~I-~2 
-

C-NHOH
I, —

0

—-5— - - - - -~~~~~~~



I
MO-278 (wB-5-69A; AF-59374):

Ethyl 4-Amino-2-bcnzylthio-b-pyrimidinecarboxylate

r PhCH2S
1

N~~~ NH2

I
1 143-279 (WB-5-71A; AF-93018):

4-Amino-2-merc apto-5-pyrimidineearboxylic Acid

I Monohydrate

I H20

140-280 (WB-5-82A; AF-93009):

I Ethyl 4-Nnino-2-(2, 4-dichlorobenzyl-thio)-5-pyrimidine-
c arboxyl ate

-

~~~~ 

- I Cl
~~~~~~~

C 1 N

i

NH2

I
1 143-281 (wB-5-73B; AF-93027):

I 4 -Hydroxy-2-merc apto-5-pyrimidlnec arboxylic Acid

i 
HS
y

~~~

(

OH

CO2H

I
I
I

87
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5-5-~~~~ -
~ ‘~~~7 ~~~ 

-

~~~ 

5-

~~~~~~~~~~~~

5- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _ _  

‘1-

P40-282 (WB-5-77B; AF-93036): I -

Ethyl 2 -Benzylthio -4 -hyd roxy-5-pyrimid inec arboxylate

O-CH2S ..S
~~~~
):

0R I
co2c2i~ [

~~-283 (Pc-III-67 ; AF-93045):

Bis-(~~-hydroxybenzyl)furazan

140-284 (P0-111-68; AF-93054): 
-

6-Methoxybenzofuroxan
-
‘ 

~~~~~r~~~~o

CH3O~~~~~”
.

~~
’
~~~ 

-

~~

140-285 (P0—111-70 ; AF-93063):

Benzofuroxan

0•“.~‘ 

N’S.
~0

M0-286 (WB-5-93B; AF-93072) :

Ethy l 2 -(~ -Chlorober-izy1thio) -4--hydroxy-5-pyrimid inec ar-
boxylat e

IkL 88



- - - — --
~~~~:~~~~~ ~~~~

_ _ 
- 

-
~~

-- - —- -5— ----5—

I
I 140—287 (P0-111-71; AS-37015):

I 
5-Methoxybenzofurazan

I CH30’~~~’~~ N
’

I 143-288 (WB-5-91C; AS-37024):

Ethyl 4-Amino-2- (~ -ch1orobenzy1th1o) -5-pyrimidinec arboxylate

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

1 143-289 (P0-111-72; AS-37033):

I Benzofurazan

1 
-

1 140-290 (WB-5-95C; AS-37042) :

j 
Ethyl 4 -Aaiino-2- (o-chlorobenzylthio) -5-pyr imidinec arboxylate

I
1 140-291 (P0-111-74; AS-37051):

~ I 
5-Nitrobenzof’uroxan 

-

o2N.
~T~:::(

N\

1 I -

1 89
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—-55-5— -- 5- - ~~~—---5- — —-5—---- —-5 5—

1
140-292 (Pc-III-75; AS-37060): [

5-Chlorobenzofuroxan

Cl.%s.
1~~

.

:.z

N

~O

M0-293 (P14-1-78-i; AS-37079):

~ -Chloroisonitrosoacetophenone

~~~~~~~~~~~~~~~~~~~
143-294 (DM-I-82-l; AS-37088):

~-T~ly1glyoxime

NOR

140-295 (P0-111-76; AS-3.7097):

5-Chiorobeazofuraz an -.

0

Cl N”

143-296 (148-5-101; AS-39920):

Ethyl 4-Amino -2- (3, 4-dichlorobenzylthio) -5-pyrimidinec arboxylate

Cl.~~~~~
(

C~~~S~~N~~~ NH2

ci-~’~~9 N~~~,.A.%0~yJ0~~~

90 .1

~ 

~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~



- 140-297 (WB-5-lOOc ; A$-39939):

Ethyl 4-}lydroxy-2- ( 3-pyridyl) -5-pyriinidinec arboxylate

I
~~~~L~~~N~~,0H

I N~~~~~~ cyy~2~~

I
140-298 (148-5-1028; AS-39948):

I Butyl 4-Hydroxy-2-thio -5-pyrimidinec

I RB
~~~

}L

T

OH

I ~~~2-coo(cH2) 3-dH3

I 
MO-299 (P0-111-77; AS-39957):

5, 6-Dichlorobenzofuroxan

1
Cl~~~~ .-’~~~N’

HT 1

H 1  0

M0-300 (P0-111-78); AS-39966):

1. 5-Chloro-4-methoxybenzof’uroxan

_ _

cL

~~~~~~~

N
\

140-301 (P0-111-80; AS-59459):

4-Nitrobenzof’uroxan
NO2

0
- 

“ .
‘ N’

1.
7 91

I .
_ _ _ _ _  -—~~~~~ — -— —— --—-- - —-~~~~~ -- - - ——  ~~~~~~~~~~~~~~~~~~~~ ~~~~-



M0-302 (wB-5-103C; AS-59468):

Ethyl 4-Hydroxy-2-methylthio-5-pyrimidifleC arboxyl ate

140-303 (pc-III-81; AS-59477):

5,6-Methylenedioxybenzoturoxan

140-304 (wB-5-109; AS-59486):

Ethyl 2-Ethylthio-4-hydroxy-5-pyrimidinec arboxylat e

C2H5_S~
1
~.
N*
y

OH

-S

M0-305 (wB-5-IIIA; AS--59495):

Ethyl 4-Chioro-2-methyithlo-5-pyrimidinec arboxylate

CH3
_S.s

1
.
~~~~~

C1

00002115

I MO-306 (wB-5-ll7A; A8-59502):

S-(2 ,4-Dichlorobeazyl)isothiouronium Hydrochloride

Cl
~~~~~~~

c

~~

_s

~~~~~~ 
~~1 

—--5 --



5-’

140-307 (WB-5-115B; AT-16048J :

S-(o-Chlorobenzyl) isothiouronium Hydrochloride

I ~~~~~~~CH2-S-C~ •

I
- 

I 140-308 (WB-5-128 ; AT-16039) :

S- (~ -Methoxybenzy1) isothiouronium Hydrochloride

CH3~~~~~~~~~~~~~~~~~~~~ 

•

W~-3O9 (WB-5-135 ; AT-].6020):

5-Piperony].idene-2 , 4-thiazolidinedione

_

<xrcNH

- 140-310 (P0-111-90; AT-160l~):

- o-Vaniilin Benzenesuifonate

O-CH3

- 4 1

1

~~ - ~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — ---5 -_
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_______________________________ - ~~~~~~~~~~~ -- . ~~~~~~~~~~ —~ —-~-- ,

I f
MO-31]. (PC-III-.85; AT-16002): I ~

2-Hydroxy-3-methoxy-6-nj trobenza1de~~-de Benzenesulf’onate

CHO

L.~~,AO..CH3

MO-312 (Pc-III-86; AT-15998):

2-Hydroxy-3-methoxy-6-njtrobenzojc Acid Benzenesulfonate

COOH
O2N~~~L~~~O-SO2-T~~

MO-313 (PC-III-83; AT-15989):

5-Bromo-2 , 3-dimethoxy-6-nltrobenzaldehyde
HO

02N 

~~ i
Br ~~~

‘ 0~~3

MO-3]-4 (WB-5-133c; AT-15970):

5-Piperonyildenepseudohydantoin

NB

94

- -  ______  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



• ~~~~~~~~~~~~~~ ~~~~~~ 
-

I
I MO-MS (Wa-h-1 :~~A ; AT-mtIt ;~J :

I b~thy1 ~-(o-Chiort~b~’m~y1 thio) -4 -hyd roxy-b—pyvtmidinec .~xboxy1*te

1k.j 1~cu_ ....r.N .
.r

5 OH

I S

$O-316 (wB-b-14O~ AT-th9~~) :

I S- ( ,4-Dtch1orobetu~yl) t aothtouroni~un

I 
,NH

Cl 
—~ 

CHQ_ S_
~~ 

• HC]S

I cl ••
~~~ 

NH2

I MO-317 (wB-s-127A~ AT-15943):

~th.y1 4-)~~dr~xy-2-p iperony1thio-5-pyrimj dinec*rboxyl~ teI
‘0)L

~
j ~~
y

N~~~OH

I N . A I~~V~2)L5

NO-318 (WB-5-l36B~ AT-17714) :

I Kthyl ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
I
I
I

II



~~~~~~ •• • • 
—~~~~ -- - S• • - •- — — - ‘~~~~~~ •

—
~~~~• -— ----- • • •- • —S—- •--S- --

~~

MO-3l9 (WB-5-123H; AT-17698):

• Ethyl 2- (2 ,4 -Dichlorobenz.~,lthio) -4 -hydroxy-5-pyriald inec &rboxylate

!4J-320 ( DM-I -79-l ; AT-17689 ):

~ -Chlorophenylglyoxime

~‘CH 1NOH

MO-521 (tt4-I-80-l; AT- 17670):

4-(~~-Chlorophenyl)turazan

MO-322 ( 114-1-83-1; AT-17661):

4-Phenylturoxan

0
~~~~koe

MO-323 ( DN-I-81-l; AT-11652):

~-Nethyliaonitroao~~etophenone

CH~-~~~~~~—— g_ CB.NOH

96



_ _ _ _ _ _  
— ~~•-• • ~• • •~~~~~~-‘- •~~~~~~~-~ .-. ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ w~ I

MO-324 ( 114-1-84-1; AT-17~~~ ):

4-(~~-Chloropheny 1)t’urc x~n

Cl_fj~~~~
fj G G

MO-325 (wB-5.-149A; AT-17634):

2-Thio-2 ,4-oxazolidinedione

I
O~c~ s

H

MO-326 (WB-6-1B ; AT-17705) :

2 ,4-Thiazolidinedione

I ~~~~~~~ (~~~~~~~~~~~ t .; 1~1~ 70186) :

Pseudothiohydnntoin

~~~~~~ (wB-~;-I4aA; I~T-7O195) :

Ethyl ‘ -( 3, 4—Dichlorobcnzylth io ) —4 -hyd.roxy —5 -Thrrimi Un ’cn~rbox I f it.

I

I
I

_ _ _ _ _ _ _ _  _ _ _ _ _  ~~~~~~~~ •- •~~~~~—



- — —~~~~

~ )-V9 (CC-1-303; I T - ?  02CQ) :

Ethyl 1 -~ -Itydroxy-5 -a~nino -4-pyrazolecarboxylate

• 

2
~~~~~~~~ CH2OI 1

MO-330 ( cC-II-2; AT-70211):

1 -~ -Rydroxyethyl -3-methyl -4 -cyano -5 -~~ inopyrazo1e

• MO-331 (WB-5-113C; AT -.70220):

Ethyl 4 -Chioro -2 -( ~-chlorobenzylthio) -5-pyr imi Unec arboxylate

~~~~~~~ CH2 S~~~~ N
y

Cl

MO-332 ( 114-1-86-1; AT -7O2~8):

7 -Chloro -4 -(4 -dimethylamlno -1 -methylbutylamino) -2 -methoxy -1,5 -
naphthyridlne

c113
}fl~-~H-( c1t~) -N~~

98

1

_ _ _ _  _ _ _ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~



—• _____ ~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~ ‘.‘ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 

~~~~~~~~~~~ 
~~~~

1 •

I 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
MO—333 (WB— ~—14(S; AT— / O.48) :

1 —
~~~~ P’~’°’~Y Li tLeI ~ ~~ - thIO , 4 -~ xazo1 i Iincdione

I 
_ _I ~~ -334 ( W13-6-15A j AT -88.’59 ) :

4-Amino -2 -methyl -5 -p~rrim i di necarbonitr i le

I
I, 

I
‘ I

143-335 (WB-6 -1O; !~r -88268):

I Ethyl 4-Chioro -2-( o-chlorobenzylthio) -5 -~j rimidinecarboxylate

I
I 1~o-3:~ (wB-6-16B; AT-88277):

1 4 -1~ rdroxy -2 -methylthio-5 -pyrimidinehydroxaanic Acid

Cll3S

~~~~~~~~~~

;

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~ • • -~~~~~ -•--•- -— - — •• —5——— ~—•--- — ---•-.•  — - - —.~~-- ~~~ • -- --- --------~— —



Mo— 33? ( ic — u 1—99 ; A T—90/ 3J )

1 —Aj n i no — , -‘~—m rt -hy 1 ~‘nt d l xyb .m~oi c Ai.’ Id
(‘O. ll

() J~. NB,)

• 1

P4)—338 ( P C — i i i — l O o ;  AT—90 P22 )

2 .~~—M ethy 1ened ioxy—b —nit .  robenzoic A~’ Id
CO~)I1

MO-339 (WB -21I;~ AT-90 f 13):

• Et hyl 4-ChJt ’ro-2 -(3 , 4 -dichlorobem~y 1thj o) -b-pyrimidinecar- - .
boxylate

Ci c:2C2H5

MO-340 (WB-6-32A ; AT-90704):

Ethyl 4 -1~~dro xy -2-methyl -h-pyrimidinee arboxylate

00C6H5
P10-34 1 (WB .s6~37B; AT-90697) :

4-M Ino-2--methy1thio-5-pyrj mj c1j n~~ arbon i tru e

CH3S ~~~ N~~~ . 1(11,)

~~~~~~~
CIN

100
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5- —SS~~~~~~-------- - ~~~~~~~~~~~~~~~~~~~~ -S,~~~~~~~ - —5--—- -

I
Mo-.~ 2 (WB-c-34 B; AT-~)OG88):

5-Piperonyl id~ ne-2 , 4-oxazol m e d  lone

()y~~~~~~~~
1’

0

1 MO-343 ( I ~~-~ -87-l ;

J 5-Bronx nicotinic Acid

Br

J P40-344 ( DM-I-88-l; AT-90660):

5-Aminonicotinic Acid

I 
H2N~~~~.

J

~ S. CO2H

MO-345 (wB-6-45E ; AU-13248):

N-C 3,4 -Dlb enzyloxybenzyl) -N-nitrosogiycine

I t~~~
_CH2O

~~~~~~~~~~~~~
,

~
.
~~~~ H

i f~~~_ C H 2O.’
1’
~~.’~ 

NO

1 M0-346 (WB-6-5oB ;

I Ethy l 4-lrydroxy-5-pyrimidlnec arboxy late

I 
~~~~~~~~0}1

C02C2115

1
I 101

I
~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~_ _~~~~~~~~~~~~~~~~~ 5 ~~~~~

~-



,, ~~ 

- , _~~~~_ _ ‘~~~~~~~~ _ 
‘
~~~~~~~~~~~ 

5-
—w ---~~~~~ ~~~~~~~~ — ‘-~~-~~~~~~~-~~ • 

—

~~~~~~ 4 ~W l~— t ’—~ 3A; A ll—I c.t; ;)

“- ( 
~ • 

4- 1)1ben~y loxybeii ~ i ) sydnone

• 
~~___ d11~,0.—J5

~~._ J 
~~~~~~

Pt)—34 8 ( IC—h i — i  11; AIJ—1 32 ], 1) :

J.a-~c- [~-oxo_ 5c - ( .~-m sthoxy -.’-pipt ridyl)propy lJ -5,6-methylen~’-
dio xy —4 — qu irui ~ohont ~ r~Ih.ydroc hl oride

0
~ f)Y~N CHJCft~~~

)

• l SSS

,-LN)

P40-349 (M 1-93~ )0~ DM-I-89-4j :

5-Chioronicotinic acid

C1

~

t

~~~
J

~

SS COOn

t40-cso (AU-93219; DM-I-90-l) :

5-Chioronicotinamide

Cl

o

Caffl 2

102

‘S
i

________—_________ • -— - _•1___ ____~~ _- •~~~_ • • • 
—•---—-- — _5~~_ 5 - 5 -  _~~~~__ __ _ __~~~~~ ~~•-~



- - —— • • - • - — ----
~~~~~ • • • --•,•.--S--—

~~~~~~~~~~~~~~~
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~~~~~~~~~~~~~~~~~~

---,-5- S
~ 

5 - —-

~~~~
—-” -- — 5 -—--

~~

, - -

~~~~
- - S  - - - -—---

~~
—-

I
I

j  
t4O~35i 

___________________

5-Pi peronyl-2 ,4-thiaiolidlnedioiie

I
I

P40-352 (AU-93237~ 114-1-95-1):

7-Chio ro -4-(4-di et hy l~min~ - •I -rnet hyl buty lami~~~) -l ,s-
naphthyr idine

• 1. ?113 
/

C2H b
}fN- c 1f-(cH2)~~-NF ~~~~~ ~~C2H 5

1.

r

~~~~~ [‘_ 0 x 1_ S _ ( $_rnt ’ thoxy_ 5 _ p ~ ;~ ‘x’iJ yI )t~~ p~’1J — 7 5~~— m ’ t  hv  I ’ nt ’—
I J ~I I ~x~’— 4 — q u i  n~i~’ ~~~~ 1 t y l r ’ h i or i d ~

I
I

-- -~~~~~ - -  - —~~~~ -•~~~ 5 S ~~ 
—

— - -5 •
=, 

-
~~~~~~~~~~~ 

____



— -

MO~~ 54 (AV-B0039; DP4-I - 9 1~~ ) :

5-Oxo-6-phenylhexanoic ~~id

CO~1i

P40-355 (AV -8~~ 02: DM-I-98-l) :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Ac id 6 -Lactone

H

M0-~~~ 3 (Av -~300l1; DM-i-99-~ ))

2-Methyl- 7 -pheny l-2 , 6-heptanediol

.

‘

104

• 
•-  • • • -



— • • • - .5 —-5- . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — -

I
M - ~~~7 ~~V-~R)02O ; 1 t t -1- io0- 1)

5-lfydroxy-5-methyl-6-pheny ihexanoic Acid 6 -Lac tone

-r M0-358 (AW-20912 ; DM-I-101-1) :
1’

N- Huty l-5-hydroxy-5-me t hy-i- 6- phe ny lhe xamide

r
-

P10—359 (A W—20 ~I2J DM— I—10 4— 1)

a- [(1- Pt~ thy i-2-piperid~-imc thy-i )~~ inomethy1]_ 6_bromo_ 9_phenanthr~~~ -
methano l Dihydrochioride

1.
H0-cH- CH2-N- C}12

~~~~~~~~~~~~~~~ 
H 

•2 HC1



p4o-:’)cc) (Aw -2o9:~o~ l)M—i -iC)5-11:

a’- [4- (Dime thyiazninopropyl )p iperazinylme thy-i] - 6-bronio-9-phe nanthre neme thanoi
Trihyd5rochloride

HO-CH- C~~ -N~~~~~ -(C~~~) -N~~~~

~r:TxI?:j 
\_ j  

~‘CH~

3 HC1

MO-36 1 (AW -20949; DM-I-lO6~~):

a- (N ,N- Bis [2-(diethylamino )ethyl]aminomethy ]~ -6-bromo-9-phenanthrenemethanol
Trihydrochioride

~CH2-CH2-N(C2H5)2
HO- -CH2-N

Br
JZ)

~~~~~~~ 

~cIt~-c~~-N( c2H5)2

3 HC1
MO-362 (Aw-20958; WB-7-53c)

6- Bromo-o’ [2- (1-me thylpiper idyi )] -9-phenanthreneine thanol Hydrochloride
Hydrate

no- cii

Br’~
’
~~~~~~~~~~~~ 

1-13

~~ HC1 •1~~O

106
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— ‘--—-—— 
. - • - ~~~~~~~~~~~~ 

5-_
~~~~~~~~~~

I I ’

Mo—36:s ( AW— 4 (V ’; W )’—l _
~ tl(’)

6—i tromo —-or— [ .~— ( 1. —bu ty ry 1 p ip r l tLy i )] —~) — p h e i t t i ’ e n e m e t h a n o l hutyrate

i cn3-( CU2 )2-~ -O\ ~~~~~~

I P40-364 (AW-4 5026 ; WLl -7 -65B~

6-Bromo-a - ~~-( l -butylpip er ldyl)J  -9 -pl ’nn.nthrenemet .hanol Hydrochloride

I I
I 

~~~~~~~~~~ 
(~ 1L2 )3_dH~

I
140-365 (Aw-91984 , WB-6-84 -4B)

1 3 ,3 -Bis L~ -(6 -bromo -9 -phenanthry l ) -2 -dth eptylamino] ethylphospho ro tetra -
thloate Dihydrochioride

cn.3-( ôii2 )~~I ~ -N-C l1 ,, -C 1L-—-S-—— —s
ii 

~~~~~~~~~~~~~~~~~~~~~~~~~

• 
I 

107

— 

~~~~~~~~~~~~~~~~~~~~~~~ 
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1
-3I~(~ ~~%~~.4~~~ l’l~~ j  W il— ? -

~~ _~_) .  1
6 —Hi cmo —a -~~ 2 — p~ r I dy 1) —9 —pheitnuthreneinethano 1 Meth lcd Ide

I
\

C11~~~ “

(A X -~“ : ~- F ~ W i l — ’ ~ ‘i’ )

6—Bromo -a —~~?-( I. -methyI.p iper idyL)]-9-phew n th renou ~ ’t .hnno 1 Hy drochloride
}Iem thy drate ( lower mel tIng Isomer of t43-~ t32)

HQ
N U

•HC 1 1/21120

3 ,6—Dichlo ro- a— ( 2—p Ip e r I dy l)  —9 —p l~enanth~~ t~emet hat~c1 Hydrochloride
• (higher mel t ing Isome r ci’ Nod iff ’ s com~~ und )

)1\
‘Md

1 011 

-5 - -- =--~-~~--- _ .  ITT: 5--
. ---—.5-



.5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~

‘
I 

_ _ _ _ _ _ _I M0— 3G )~ (pc— rV —10 )

3, ( —  DI chloro —cy - ( 2 — p [po r ldy i)  —~ — p h ’iiit n t  t i ro t i , ’tn ’ l  h~ iio 1 —C ’4 ilydrochh or I d~I
I 110

11 l I d

1 M0-370 ( nc_ i-v-n)

3,6— Dl ch loro — a— (d t — u —liop tyi~tni I I1om o t h ~’l )—9 —p11en :u1t hrt tt srnet ) lfluol .C ’4I Itydrochiorido

I 1I0~ ~-
~ CII (c1I . ) c_c1t~

5

, 
i IIC1

P40—371 ( A X _ : ’ ~.l~~ : i~~— i — i i i — i )

1. a— EN—( 5—A m l n o — 2 — m e t h o x v h ~- n~ y 1 ~ — N — e I 1 ~ ’1 ~ im I Ilomo t hyl —~ -i~ r l l~e— -p~u ’n:i~iI 1i t ~~ n~met 1~ino1 PIl~yd rochic - t~j i ’

~~~~~ ,N1l .~
110 (‘11 -N

~ClI ‘ ‘
~CU~ -~/ \~

j 
~~~~~~~~~~~~~~~~~ 

:

109

I i !
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-• -- - ,—--- .--. ——----.5— - - - - - —,. ~~~~~~~~
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•
~
‘-- 

~

‘-

P40-377 (~ x-7s4u i;~ 3 d -  rv-34)

3, 6-Dich 1oro.~y - (u i-n -but y 1 mn I nomot hyl) -9-p henanthrenemethanol Hydroc hloride

H0,., ~.ClI ) —N
CH

— 
‘••%

Cl 
~~ 

~~ I iici

Ci

M0-373 (Ax-2s~)o3~ Pc- fv-3)~~

3, 6-Di ehloro-a - (2-p iper Idy l methyl)  -9-phenanthrenemethanol Itydrochior ide

~~~~~~~~~H

M0-374 (Ax_2 5o 1,2; rti- T—ilo-1 )

6— Bromo—o ’—[ — ( 1—ethoxyearbonyip I pert  dyi ) ~— 9— p hen ~tnthr enemet.h anoi

C0~C2115

I t o

-
---5- 

- ~~~~— —---- -——-- - •.-.-i- - — -—-- — -. - - ---------- .5- .-— - -5—— -• -— —-- -
~
-

~~~~ tw-



- ~~~ ‘ ~~~~~ “~~~~~~~— ~~~~~~ -~~~~
. 

~~~~
‘-—-‘--‘—--- --‘,i- - -’~’-. ~~~~~~~~~~ 

- 

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

MO- 375 (ic - iv -

3, 6— Dichl o r o —o —( d l—n— bu ty l rm m I nomet liyl)  — 9 — p liei r t i i t l i r e i i . ’iue I I i :uio
I Iy dr o cl l I r i d c

~~~C11q~ N
CII ( ciI 1) ~~— cu .7,

i ci 
HC 1

I 
~~

_ -;7 ; (A X -~~~~~~ 7~~~~~~ : ~~ 1:1 11 _ i

• I 1—P romo~~ —
~~ 3—[ ~ — -~i1 I ‘yel o( :s - 2 -2 )  t~ ny I i }  —9—phenanthr ene:ncthano l

Ily d 1 0 1 l  I I I ’  1.1

2~~
3

~~

I J
~

l_ _-k
~
,ca

I
I (L

~: L J ~ilL~.

~~, 
(~— B i 

~
( t r  i’lliei’enil - Ill~ 1 ~ 

—a_ ( cye .1ohexy 1~un inomet -hy l ) — 9—phenmit  lii ’ciiem I h~tno 1

I !I5Vt I rO I ’ f l  I ( l •’ I I ’

~~~
- I

~

• .

~ I

- -. 5- - - -  —-------- -. - - 
-.——--— ._ _ _ _ _ _



McI- 37l1 ( Ax-~ 711:u; Pc— t v - inn )

3, 6-Bis ( tn fluoroinethyl)_ cy-(uio-propy laxn inomethyl)-9-phenanthrenemethauol
Hydrochloride

~~CH3
11

’CH ~~~~2 NB~~~
~~ CH 3

•
HC1

CF3

P40-3W ( A X - 2 ? 8 l 5 ;  PC- IV-4613)

3, 6-Bis ( trifluorometi-iyl ) -a’- (butylainmnomethyl ) -9-phenanthreneniethanol
Hydrochloride

H0.~~~,, CH~ - N H- (d112) 3 C 113

F3C (hh1~~~ 
• MCi

P40-381) (Ax-:~7~is1 ; 1*1— I-1U7-l)

6- FIromo-G’ - (N , N- pcttunethylenenm inomethyl ) - 9-phenant hreneme t.hanol
Hydrochloride

HCl

112

-- ~~~ 
~~~~~~~ —- -- ~~~~— — -

.5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~



—‘.5. .5—,- - -
- - - - ~~~~~~~~~~~~~~~~~~ - -~~~~~~~~~~~~~~~~ - ‘—~~ - 

~~~~

I
I MO - 3fl1_( M ; _ir - i v -~~~2

I :; , ~~
— IU 

~
.— ( Lri f.1iiorome tJ iyi )— a— ( . 1—c t l i y ]  propylaminome thy~ )—9—plieiianui rexic—

methuno I I~ri1ro Ii1orjde

110 C1f~’—N 1I~ CJI ((’II (’JI3)~
•HC1

I
F3C~~~~~~~~~~~~

CF 3

MO— 382 (Ax-78682; DM- I- u.8-i)

6- Bromo-a’- (c nclo- ~~~
- norborny 1 amino )- ~) - plie ii~ui I llreneme thanol thjdrochloride

I CH~
’ ’N

I Br J~II1~~~j 
H

I n —:. I:-~ ( Ax-~~ ol2;

3, C- Biz( trifluorome thy-i )-a- ( . 1  - propyibutyinminome th y] )- 2- i i o n a n t hr en c-

1 me thanol Hydrochloride

I l’
H- cIr~i- Nil- cii( Cl2- C117- Cit 3) I

1 ‘S
__

I • i i c i

Cl 3
113

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — - -5---



- - - - - - -----—~ -_ - --—-—-- -—-- - ——------_________

140— 384 (AX - 7’282.I; PC— IV- 33J

3,6- Bls( t r i fluoroinc thy l )-cy- (
~

- p 111c r idy line thy -i )_9- phenanthrenerme thano ]
Hydrochlorid e

,1~J
H- CM2 H

• HC 1

140-385 (Ax- 64713; PC-IV- 5)

3, 6-Di chloro-a ’- ( diheptyiaininomethyl) -9- phenanthreneinethaflol
Hydrochloride

,,.LCH 2 ) 6~CH 3
HO C}12-N

“
~ H

’ “(CH 2)6-CH3

RC1

140-386 (AX- 6€ 600; 114-1-115-1)

N- ( 5-Aceto~~r-l , 1-dime thyl- 6- pheny1he~~rl)butyrwnide

CHj O~~
”’

~~,~~c113

~~~~~~~~

- . 5 ’- ~~~~~~~~~ — ,-- , - 5 - -  . 5 -  - - . 5  
.,~~~~-— ~~~~~~~~~~~~~~~~~~~~~~~ 

- 
- . 5  .5 

~~~~- -5
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.5 .—-—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ---.5 ----- .5- .- —-5—-- - .5-----  - -- --.5-

I
i 

U0- :- n/  (AX- 1~~,~~~1-i-~~~5~~~
I 5— ( t —  Dri i~uo— ~~~ - ‘ l i i  1 1 : 1 1 1  1 - l I  I ) — , 1 — I I I  l’ U !i ’ V i  I I I  ~~~~~~~~ I 1 — ~~~~

I MO— 3C8B (AX — C4 /3 .1 i\—~ I \ ‘— - I

3, 6— Dichlorc ’— cy — ( ~‘— J 1 .i 3 ‘t idy .I ) )—pI1e1 t1t~1lr ~’n ’mot 1I~ulci i Hydrochloride

HO
~~~~O

r~~~~~~~Y1101

1 1~i0-3/~]~ j~~~- - i /2 : 1’ -1V- -~’1~

I 
~~
, n_ 11i~ i i .1 iii ’ O — c ~— ( d l I l t  _v iZUfl l I IOtf le  t I ly i ) — ~1—ph iOlLLi ttlIrcileule tIl~Lilc1

I I y d ~ . hiorith ’
~~~~ 3—C H 3

110 ChI ~-~-N ”I H “(Cu 2 )

I’Ll



‘ 

~~~~~~~~~~~ 
—- ---—5-—— 

M0— ~.ll . l (AX — CCt~~~i I  ; ft~— Iv— .~).
.5 

3, ;— P i ciii ore- 
~~~

- ( cycio1ie ç~’l~un 1 nomt’ 1.1 iyl ) — 9—phenant.hrenenietlianol
Hydrochloride 1

110 ~1I .~-MF----(~~\ 
.5

“ 11’

cr_
~ I~~~~1~~ 

1

MO— 389 (Ax — ~~~~~ i\ —~ lv — 9:~~~ 
.5

I - 3 , 6- Bis ( tr I fiuor ornc thy-i )-a.- ( propy l aminome thy-i )- 9- phe n an thre neme tuianol
Hydrochloride

Cll-CH~ -NH-CH2 -CIL2 -OH3

•HC1

CF3

14 -380 (~~x-c~ o-i;~~ DM- T - 17i~~ ,:~~

c~- I~romo-cr— [c’-( i  ,2 ,3,4-  tet.rnhlylIrOquinoiyi ) ]—o -pliennnthren omethniioi

HO~~

Br 

H

116 
.5

~~~~~
J 

L i

- — .5 —~~ -.--_- —-—— ~~~~~~~~~~~~~~~~~~~ 
- — - - — .5 ~~~- - —.5 ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ .5



____ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.5 

~~~~~~~~
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- .5

M0-38 I ~AY - C L ~- I i\’ -V - :-~~: .5

.5 1 3, C- Hi ( t  I’J (‘Ititiroine t hiy I )-~~- (.1 - ~I I e t 1io.x~’l iti  tyl ~unixioirn ’ thyi )~~~I_

P I e i t h nt  l i r ’ ’it .  - r n -  thano l

-I
110 ,00. I! ,

.5’ 1 , - I  ,~~~~~~ 
. 5 ’

Cli— ( - 1L -~— NI I~ - j~~— 1!

I ~~~~~~~~~

MO-387 ( Ay-~;l :~~7; Pc- ~~-~s) :

:~, ~~~~ iu ~ ( tn f] ucrome thy l )-~~— (Dt ~ i-c lU’bern1 ’ tho.~~—2—me thyipropyl :uiii no-I met I~j~ )~~l - ~- h ~ ~~ thironemu thi~~ oi Hydrochloride (lower inciting I soiner)

1 110 (DL ) _ C113“‘CU — Cl!  ~— NH — CH— C11

CF3

~c— :-
~~~_~ ( AY - - ~ I - tO-i PC— IV— ~~~1\ ‘)

I 3, ~~~- p j  

~( tn fiucrome lily I )—
~~~~

- (pr~ i—c ~u’bornc thie~~’-:’—mc t I lyl ~~‘c~’y ] r n -.~ 110-
methyl )— ~) — p l k - I l : u i t  h rcncmethinne I lL \~dreL ’I i1cr . idc (hi ghe r mc U I ng i ~enic r )

1 130 ( ni.) CIk
CIL,-N1l- CII- CII

I
.5 1 F ,C 

_}5~~~~~ _~~~~~~~~~~~~~~~~~

jj ‘liCi

I
I
I 
_

~~~~~~~ - - -.5-

. 
.5 

-
~
- — 

~~~~~~~~~~~~~



I, AY— t .~~t ; l lM_ 1— 175— 1 )

3, ;- i~i s( t r i I’luo rome thy l) -a ’- ( -deca1iyilroqu i noly i )_~i_ph enant )~rene _
i~~ th~ino I

F
3

C

p4g,).3~1C ( AY— C237C ; PC- V-~i ) :

3,6- Bls ( trifiucreine thy-i )-a’- (L- l-carhomethce~r-2-methylpropyimnino_
n~ thy-i )- 9- phenanthr eneme thanoi Hydrochloride (higher  tacit ing isomer)

HQ~ (L )  ,C113
CU- C1L- NW- JI- CII

“—‘ 

~~~~ 
• HC1

CF
3

.5 P40- 396 (AY ~(~4d,49 ; DM-1 126— 1) :

I ,4-Dimeth oxyn~ip hth .i1ene

OCH

0C113

118

- 
.5 - -- - -~~~~~-~~~~,-~~~~~~~~~~~~~ - .5 -~~~~~~~~~~~ -- --‘— .5 , - -~~~~~~~- - 5 - . 5 -



—— .5 - - 
- 

. 5 -  _ _ _ _ _

I 

I

~~

- I M O 3 ~~~ j~~~~4 ” S j I M 1 ’ I ~~7 1 ’ , :
.5 

1,4— D ime t Iie~ v - 2 — n i t  i e n . i  p i t t  I L l  1 e 1W

I
~CIl 3I L~II~ J N

I
I t-lo—:~)$ ( A \ 4 t ~~7 ;

3 , 6 — I t i s t  I it  1u5 ’ 1t ~n ct ltvl ) ~ o —  1 L ’t l i v 1 . ~I ni  1 ‘~t ’t I t \ ’ 1~ —~~— p i t c n t n t  i 1 t t - c ~ c —
.5 - I I iCt  t t . i i i o t  I i y d i  i ’~~~I t  i~ - t  t d ’

I lk) Cl3 - ~— N l l — C l l  —C u2 3.5 Cli

I ~~~~~~~~~

110- 3’I~ ~~.\~~- t i ’  ;~~; I i ’ I- i ~~ fl~l - l \ .

2 _ ( ’4 _ I l i , t  t I v l . i i i o —  i — n i ~~t hv1I~t t t  v l i i r i n o ’l — l  ,-‘~ lii c t h c x v r . ~j ’ h t 1 h i 1 t

OC II
I j ~~ ~N }I - C l l -  ( C i I 2~~3 - N ( C ~ I l . 1~F I CII

.5? 
“5.~~_ ___ .5 ---

I 0C113

I

1 
.5

1 119

L i  
_ _  

_ _ _- ‘~~~ ~~~~~~~ -‘—
.5
- 

— —-— -,—- 
____ 

— - - . _ -



MO-4 00 (AY - 6 477 9 ; PC -V -23) :

3,&-lIis(trjfluorome t)iyl)-o’-(methy I ,imjnomethyl)-9-phcnantlirene-
methanol H ydroch loride

HO CH2-NH -C H
‘S.
’ /
CH

‘HC i

F3d
t
~k~2’5.

5()

140-401 ( A Y-6 4 7 60 ;  P C -V-2 51 :

3 1 6-Bis(t rifluorome thyl)-a ’- (amjnomethyl)-9-phenanthrenemetha nol
Hydrochloride

.5 110N ,CH 2 -N112
CR

HC I

F 3&~~~~~~
1

q
CF 3

140-402 (AY-9 1386 ; DM -I-1 35-1) :

a’- (4-CU lorophenyl )-cr-methyl -4--piper idinemethano l

~ ~~~ t-~
-<

~~~~~~ 

.5

120 .5

_ _ _  _ _ _ _ _ _



- -.5-,-,-- .5 ~ 
____ 

~~~~~ “ ~-
— 

.5 - -

I
I 140-403 ( A Y- 9 13 9 5 ;

4— [l  — (4—Ch 1 oropheny 1 )—i — c t h o x y c t h y I )p i pc rd inc

I
Cit 3I

I 
~2~5

I 140—404 (AY -9 55 7 1 ; l)M -1 1 J7 . 1) :  .5

a’— (4—C li  lor opl te ny 1) — cy — c t h y  I —6—p i per id I liena ’ t h a n o l

C 2115

ciO~~~~~~Qu

I I 
it

140-405 (AY-9Y ~~Q~~1’C -V -32) :

1 1 —(4 —1 )1 e t h y l  ant i n o— 1—me t h y  ibu ty I anti ito) —3—t u e t Ii oxynaph tha 1 eeC’

I 

~~~~~~~~~~ ___ OCi1 3

NIL -?
~ 

(C it 2 ) 3-N (C 2 U~,) 2

I CU3

I
I
I
1 1 2 1

I
_ _ _ _ _  .5 - ------ --—‘ ----.-- —
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I )

140-406 (AY - 961 12 1 DM -1 - 14 1-2) :

4- f 1- (4- Ch l orop h eny l) -1-meth oxypropy l J p ip er id j i te  Hyd io chior ide

C 2H 5

‘R d

.5 
OCR3

• 140-407 (AY- 96 12 1;  P11 - 1-138- f l:

j 3 - (4 -D i e t h y l a m i n o - l - m e t h y l b u t y l a m j n o)_ l_ m e t t lo xy fla ,htha lef l e  ( I

~~~~~

ç(

NH-L-(CH 2)3-N(c 2H5)2

OCR 3

Mo— 4OQJ~\ v—9$ 65:) ; l ) M-1-1 / 4 4 — 1 ) :  
.5

4 — [ c t — ( 4 - t h 1 o r o p h e n y 1 ) - c~- — ( 3— d i m c t h y I am inop ro py 1)j 1, j pe rj c Ij ncmeth ~tno ]
Fum a r•-t t ~

4 1

CR2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
• C

4
H

6
0

4

1

~ri

i

~~~~ ~~~~~ 

.~~~: -.5 
- - -.5 — - 

~~~~~~~~

- —-— -5 
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- j - MO-409 (A?-99695; DM- 1-1 /4 9-1 ):

- 

4—f (ni—Prc’poxy) —j~— c h l o ro b e n z y  1 lp i per id ine

C112-Cu 12-C)13

C~~~~~~~~~CII~~~~~~~N II

110—61 0 (A Y—9 ~ 97~~ i)~l — J — 1  5 1 — 2 )

4 — [ ( n ’ — u u e t l u e x v — i — i u i t . t l t y l ) — p — c l t l o r o i r n u i ; • v l  lpipt’ r id i i t~’ I l y d r o c l u l i r i c i t ’

0C113

.11C 1

I CU 3

.5 
- 

110-4 ftJ ~y -Q 99~ 5; PC-V -4 5 ):

3 ,6 —II i (Tr if In  I ’r ( i l uu( ’  t 1w 1 —n ’ — ( 3 — p  1 pe r Id  v 1 — ‘) — phenan  t Itreiiemc I l ua n o  I
I ly d  roch l ot - i do

7 . II

•H C I

1

i

i 1

I- 
_ _ _ _ _ _ _    - 

-
~~~~~~~~

1 ~~~~~~~~~ 
- - -~~~~
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I!
.5

, 
MO -412 (BB- 4l189 ;  P C -V-49) :  I

3,6-Bi s (Trifluoromethy1 - ~y - (3-p ip erjdy 1)-9-pIie nan threnemethano l Hvdro-
chloride (lower me lt~ng Lsomer)

HO~~~~~~~~~ 

.5

.HC I . 1

F3C’C~~~~
CF 3

140-413 (SB-4 1563 ;  PC-V-59): I

3.6-Bis (Tr1f1uorome thy l)-~y_ (4_ p jp er jdy1 )_ 9_phena n thre fleme thaflo1
Hydrochlorid e

NH
HO

‘NCR
HC 1

F 3C “•
“

CF 3

140-414 (BB-4167 0 ; DM -II-3-2) :

4-[ (a -E t hoxy-~v- et h y 1)- ~~-ch loroben zy l]p iper id ine Hydrochlo ride

~~~~~~~~~~~~~~~~~~~~~~~~ HC1

0C
2

H5

124

.5 - ’ -  - -  -5- .5- — - -- .5--- --- ---- --5--- -— .5 .5 - - -  -.5-
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I ii
I P40-415 (8B 4 1689 1 D M - 1 I - 6 - 1 ) :  .5

4-[ ~y-Ethoxy-a’-meth y l)-~ -fIuorobenzy1)p iperidine Hydrochloride

CR 3

I F_ij -C_Q~~~~~~
HC1 .5

I
P40-416 (BB-4?211; PM-h -b -I):

I 4-[ ~~-M ethoxy~~-meth y l) -~ -(tr ifluor ometh y 1)henzy 1]p iperidine
Hy drochloride

I 
CR

3 

.5

I F3C ___/ ))_ C_/~~)NH .11C1

0C113

M0 -417 (BB-43030 . DM- I I -1 3 - l ) :

I 4 [( n - E t h o x y~~~ methy 1) a - (t r mu or omet hy 1)b et ~~y1]pj per 1d~ ne

Hydrochloride

1
CH

I F3C—i _ C_ _ <”
~I~~

NH .11C1

1 0C2H5

I
I
I 125
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~ _~~~~~~~~~~~~~~~~~~~ — --- - , -  ~~- - •



-- .5—,—--- 
~~~~

---- “ ~~~~~‘ 

- 

- 
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‘- 

‘.5

P40-418 (8B-44055 PC -V-63) :

4-Ace tamido-1 ,2-diacetoxynaphthalene

- .

NH-~-CH3

140-419 (BB-44064; WB-lt- 93A):

.5 
2_ (2_Fluorophenyl)-2 (4.PLPeridY l)tetrah Ydrofurafl Hydroch loride

HCI

MO-42O (BB-47449~~DM-1I-l5-1):

2-Phenylpyridot3 ,4-c13-l ,3-oxazin-4-one

126

.5 

1

- . 5
. ~~~ -- .5— —.5 

~~~~~~~~~~~~~~ 
-
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- — - - —~~~ - ‘~~~-- -- “ - ~~~~~~~~~~~~ T~~~.5 
-., .

140-421 (HR-4%O5; DM -I-119-3 ) :

4-(l-(4-Cbloropheny 1) - I  -i’ L h0xyet h y 1~~p 1pe r id ii~e F itm a r a te

CU3 Cit 3

0— C— ~ Nil •C~ 11 0 -4 ~l

Cl

140-422 (BB-4809 ’l ; PC-V-86)

3 ,6 — H i s  ( I. r i i  luor ome t liv I ~ —c — (p r opy  lam i nornet by 1) — — plit ’ui ~t i i  I l i t  eneme t l i ano  I
Met liv 1 Ft her  Hvd roo b I OI ide

C1130-Cl1 -Cit2 -NH -CR2-CR3

F3C~~~~~~~~~~~~~ 
.IIC 1

CF 3

110 423__k,I t h — 4 84 2 8 ;  I)11 f l — 2 2 — 1 ) :

4— [(a’— (E t  box~ -~~ — me t  by 1) — a — c i t  I oro5t ’i i •v  1 1—1 —mcI  liv Ip i per i di no Fumar.i Ic

CR 3

Cl13
~

CI t 2
~
O C N C H3

• I ii C411404
1 1

Ci

~~~~~~~



- -. 5  -.5—-— -— -- ------—---,--- .5 _
—‘

~~
-,- - -.-‘-_

~~~~~~~~~~~~~~~ 
— - —•

~~

-_,

~~~~~~~~~
•
-- —‘ --.5---,,— _

~~~
—. —

-., - . - - - - - - — -, - — - —-- .—.-

~~

•:---——--- -,
~~~

--S- -— --.5.--—— —-

140-424 (RR-48437~ DM -h1-2 6-1) :

4-[(a’-Methoxy -a-methy1)-E-fIuoroben zy1~piper jdjne Fumarate

~j H3

CH’~-O-C/~~~Ini •C4H404

P40-425 (BB-48446; DM -hl- 2~~~):

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Fumarate

.5 

CH2-CH3

CH3-0-L(
’
~~~~H C4R,404 

_ i

140-426 (BB-49434; DM-II-3 1~~1: .5

44 (a’_Ethoxy
~~

_methyl)_ 2_ chlorob enzy1]_ 1_meth y1 p jperjdjfle N-oxide
Hydroch lot- ide

CU3 
-

CH3_CH2_O_L~~~~~( 
•HC1

128 
-
~~ 
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I.
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___
~~ ,c.~~~~~~~

_-’__

___

140-427 (P.C-06S781 Wft _ 9_ 4 ’ IAI:

J 2-(~ -C bI o r op he ny 1) -2- (2- p ip er id y I ) t e t r a h y dr oft1 ran Hydrochlor ide  .5

_ _

~

Q
.HCI

P10—428 (BC —066 7 1’ ; P 1 1 — 1 1 — 3 0 — I ) :

4 _ f ( a ’_ E t t lo xy- m e thy l ) - a ~c b o r o b e n z v 1] 1 r n c t l~\ . l i 2 3 o t e t r a t i y d r o _
py r idi ne FUInarate

CR 3

.5 CH 3-CH 2-O_(L~~~~N ..CH 3 ‘C4H1404

.5 Cl

MO-429 (R C- 0735 1; W B-9- 3 9D) :

llemif ~~ arate

.5 . 5 — - . .’ . 5 ,
~~~~~~~ --~~~~~~~~~~~~~~~~~~~~ - -- -— - , -

.

--- - .



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘1.

140-430 (BC-07897 ; VC~ V~ 93):

1— 13 ,6—I ll s (t r i f luor omc thy l )  — 9 — p hc nanthry i] — 1 —  ( 4— p i pt ’r id iny  1)ctl tan o i
F . thy l  Ether

CR3 ?113 f_\
l~H2-0-C NH HC1

F3C
’01

~

y
CF3

140—431 (BC-08330; DM-II-34-2b) :

Hyd rochloride

‘PLC’ 

.5

M0-432 (BC-09659; W I3-9-50A):

Z~Ch10ro- 2_ (2-pyrid y l )ace tophenone

1

130 J
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_________  
~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘
~~~~~~~~~~~~~~~~~~~~~~~~~

‘ 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~

I 
I

!

I ~_ t u i ’ ~ 4~~~~ _~ _____________

I or e— 2 — i, — l~ i P’’ ~ I dv 1 ‘1 ,1¼’ 0 t ~‘r lue i l c u i t ’ itv ~Iroo It l~~r I Jo

I 
- C 112

I
.. 

H •HC 1

IL
J Cl

I 
______________________________________.5 140-434 (BC-5890 1; PC VI .9)

j  3,b—Ris (trif luorom ethv 1)-c- (3—piperid y i) — 9-phenantltre nemethanol .5

Hy drochloride (lower melting isomer l
r

•HC 1
.5 

F3C.•SJ:~_i:xI_~ ..
J

M0- -435 tBC- S9024~ W B 9 StC) :

L 2- (fl-Chlorophen ) ’l) -2 -  t~~-p ip e r i dy 1) -1 ,3-dioxolane Hydrochloride 
.5

11C1

I 3 1

, 1

.5 
~~~~~ 

I—I-—:- ., ~ - ,~ =—_ ------.5 —.5-- — — ‘  -~~~ -- ‘ ~~~‘ — ____________
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t’I0-436 (BC —5 92 I l ~ DM 11 38-i) :

4-{l-(~ -Chlorophcnyl) .1_ ethoxyethy 1 J - 1-ethy lp i per idine F umarate -.

C l-.5
’

_

~

___
~~~

’

~~
yI_ c 2H5 •C 411404 -

~2H5

140-437 (BC-99420 ; PC V I-6 ) :  -

2- [3 I 6-Bis( t r i f 1uorometl i y 1)_ 9. phe~~ flthry 1 ]-2-(4-p iperid y l) t e t r a _  
-hydrofuran Fuin ara te

F
3

O)Z.~~~~~~~~~~~~~~~

’ C4H404 

-

~~

~‘l0-438 (BC -99439 ; DM 11 39. 1):

3- 1(2 -Ch loro pheny l) -l-eth oxyeth yl )iper idine

ci
~O~~~~Q 

.5

2113 
-

~10-439 (B D- 2375 2 ;  WB -8- 4~~ ):~

N~ l~ (4-Br omonaphthy1)ace t~~jde

NH-~ -CH

13 2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  .5



____________________________________________________________________________________________________— - 
“
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.5

-

-

I
140-440 (BD -237 6~~ W 8 8 418) :

4-Bron io- 1-n aphth ylami ne H ydrochloride

I 
P012.HC 1

- 
110-441 (BD-23 770; 14B 8-59B) :

4-Chloro -1-nap hth yl 4-Pyrid yl Ket one

0-c / \

140-442 (BD-23789 ; D M 1 1 5 1 1) :

£~- [1-(~-Ch1oropheny1)-1_methoxyethy1 )yridine

I -  140-443 Q3 D-23798 1 P14- 11-8-1).

4-fl- (2-Trifluoromethylphenyl) -1-methoxyethyl ),yridine

~~~~~~~~~~~~~~~~~~~

I èH3

.5 133r

- 
- —

~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ •



~~~
“ 

~~~~~~~~~~ 
~~~~~~~~~~~ ‘ 

~~~~~~~~~~~~~~~~~~~~~~~~

140-444 (BD-23805; 1)14 11-23-1):

4- [1-(p,-Fluorophenyl)-1-methoxyethy l )yridine - .

F f L ~~~~~3N ~1
.1

P~3-445 (BD- 27 170 ; PC -VI -38) : 
- -

l-(~-Ch 1oropheny 1)-1-(4-p iperid y 1)butano 1 Fumarate -~~

(?112)2-CH3

H0_L~J’~4H

‘C 4H404 
-

~~ —446 (BD-27 189 ; WB-8-65B) :

4-Dimethylamino_1_ (4_chloro_1_naphthyl)_1..(4..pyrjdyl)_1_butanol
-.

(çu2)3-N(C H 3)2

HO
fflJ

- .

Cl 
-

)~~-447 (BD-27625 ; PC -VI- 4 1) : I
l-Acetyl-4- (~ -ch1oro benzoy 1)pj perj dj ne 1

I I

134 H

.5 ~~~~~~~~~~~ - •~~~~~~
‘ 

-— - — - - - —--—- - -- —-— 



.5 ~~~~~“ — ~~~~~~~~~~~~~~~~~~~~~~~ ‘.~~~ 5-~~~~~~~ ” ” ~~~ ‘ ‘~~~~~~~~~~~ ‘~~~~~ ‘~~~~~~~~~ ‘‘  — - ~~~ — . - ‘ ‘ TY~~

I

I 
P10-448 (BD-27634 ; WB-l0-19C1:

l_ ( ~ _Chlo r ophc ny 1)_ 4_ d im cth y 1am ino -1_ (2_ p yrid y lmcth y 1)butan o 1

I ( H 2 ) 3 — N ( C 1 13)2

1 140-449 (BD-278 03; PC-V l-42) :

1- (,~-Ch1oropheny 1)-1-(4-pyridy l)butanol

I (çR2))-CH 3
.5 

I 
110 4—’

~~~~~I~~~~

I 

_ _ _ _I 143-450 (BD -27796 ; WB- L 0-22B ) :

I 
~ -Ch loroph eny 1 3-Dint eth y laminopropy l Ketone Hydro chloride

(~ H 2 ) 3 -N(CH 3 ) 2

I 
•HCI

I 1

1 
110—45 1 (B D—27 7 87 ;  C W - 7 — l 0 ) :

4—( ~ -Chloropheny 1)-7-d imethy lam ino - 1-hepte n-4-oI. Hydroch loride

I
H0-~11 -CII-CH
~~~~2 2

IHC1

‘ I I 15

__________  -~~~~~~~~~~~~— - - -- . — --
~~~~~ - - - ——



Pl0-4518(BD-28980; CW-13-281:

5-(5-Methy iiur-2-y l)h ydantoin

CH3 .5

~

E

~~~~

I l
~

._
1.

~~~~~~~RN NH
“5—
,

0

.5 140-452 (BD-28999; C W - i b — 2 6 )

(5-Heth y l ( u r -2 -y l ) g ly c i n c  .1

CH3~~~~~~~~~ CH-C02H
14112

140-453 (BD-29978 ; CW -25 -29) :

Sp iro [t e t r ahydro fu ran-3 , 5’ -hy dant oin ]

0 H
\~~~N

J ;
~~~o

L 1~~H

140-454 (BD -29987 ; l~B-10-49) :

2 - (4 -Ch l o ro -1 -naph thy l ) -2 - (4 -p iper id y l) t et r a hy dr o fu ran  Funiarate

I t

136
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I 140-455 (RU-562)O ; CW—30- 1.):

3—Am i u o - 3 - t e t r a hy d r o [u r n n ca r b ox y l i c  Acid

1. 2

140—456 (HI)—54453~ PC— V 1—5 8)

1-(2 , 8-B i s (t r i f l uo r om e t l ty l ) q u i no ly l j _ 1_ ( 4 _ p ip crj dy l ) e t h a n o l
Ethy l Ether Fun ia r a t e

CL! 3

C113
_C 11

2-0-Cf3H ‘C4I~~04

[~~1~~~
- 

.5 

CF3

.5’ 110-457 ( 1ID-54462 ; CW- 19-25)

( S-Het l ty l -2 , 3 ,4 , 5- t e tr a h y d r of u r -Z-y l ) g ly cj n e

I CH 3
J L

?11 C0 211

NH 2

140-458 (IID-S48b4; W13- 10—53B)

I 5—Fur f u r y  I ideneh yd ant  O u t

.5 LI~ ICII
J
~ ~~0

110-45’) (1m-54873~ CW-38-22):

5— (S—Eth y l Lu r— 2—y l) hy d a nt ~ i II

1. ~~~~~~~~~~~~~~~~~~~

137
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M0-66O (3~p -55Io1 1 PC-V1-66):

2—CIt ioro — 2—nie thox yac etop henone

Cl . 
~~2~~~~ 13

.5 
M 0 - 4b b  ( B D- 5 5 1 l 0;  C W -4 3 - 1 1 ) :

(S—Ethylf ur—2— yl )g lyc j iie

CU 3-CH 2-~~~~~Cfj~~ø2ij
NH2

140-462 (BD -56 7 (0 ;  PC -VI-6~~~ :

2-Ac etoxy-~ -ch loro ac etop henon~

~~~~~~~~~~~~~~~~~~~~~~~ 
.5

14~ — 463 (B[i-5 1i779 ; PC -V I-b 8) :

2-B euzy  loxy -~ -ch loroac et.ophenone

- .5

C1~~~~~~~~~-CH 2_ O C}12..~~~~~~

110—464 (B D—St i 7 SS ;  PC — V 1 — 6 7 ) :
.5 

~—Ch loro- 2—h y dr oxy ace t oph cruo ne

Cl .~~~~)4~_cii 2oit

P .38

- . 5 -
--

— 
~~~~~~~~~ — -



.5- -s------ ~~~~~~~~~~~~~~~ - ~~~~ — -
_‘---- --- - 

‘ ‘ . W ~~~~~~~~~~~~~~

1 110-465 (811 — 56797 ; %~R- L0—68C)

5— (5 — Md v i  r~ r fury 1 idene)hydanio in

I

I 110—666 (Bf l— 57 0 16; P. l!. 10—608)

.5 5 - Fu r f u r y l h y dz i n t o i n

I 
0

I
I

M0-4t~7 ( j~j i -5  702 5 ; C W- 49 — 22)

I ( S- E t hy l  -1 ,2,3 ,4-t -t rahydro lur- .~-v I) ~~ly ~
- u

I 
C113-C112 ---

~~~~~~~~~~~~
_ Ci i -C0 ~ lI

N il ~

M0-~ h~______ _____

5—F u r f u r y  I idene — 2 — t b  io%iy dant o in

I
i - N i l

I
I
i

h i
_ _ _ _  

.5 - -  .5 -
- J~~~~— ,~~~~~~~~~~~~z- ~~~~~~~~~ - ‘- . 5 -- --5--- - . 5 -  -- - .5- -5- -  .5-- —-p ~~~~~~~~~~~~~~~~~~ ~~~~



-5-

140-469 (DD—57347 ; WB-10-74C):

5- (5-M ethylfurfury l)hydan toin

0
s-NH

CH3’’0 ”CH2-C~! I- N—C— 0 -
H

140-470 (BD-57356 ; CW-50-1.5):

5- (2-Thienyl)hydan toin

110-471 (BD-5748 1; CW-:~~~~~~~

(2-Th ieny l)gl ycine

c~ ?H CO 2H
I

140-472 ( B D-5 7 4 9 0 ;  W B - 1O - 80 3) :

~-(5-M et hy 1-2- fu r y 1)a 1anin e Hemi hydrat e

~~
J

NH2

CH 3 0 CH2-t~ll-C02H . 1/2 H 20

i’ t

140

.5 --‘
—

---5-  . - —-
-
~~~~~~



r II

I
i ~~ ~

‘/, 1 .-~~ 1~~~9725; W8 10 84j:

1 
1 , 3—Di a z a sp i r o [4 . 4 )—2 , 4— d ioxouoti ~i u u i - t

CON I!~/ H

I LXr
I

MO- -I ~ ‘I  ~j H )—5 9 734 ; WR — 10—8 7A )

5— (5— Me thy 1—2— th i eny i )  h y d ant o  i i i

‘ I I

I 
CH3~~~~ S~~~~~~~~~~~ 0

1 U

.5 I Mo- :e7’, (BE-10698; WII-10-88A) :

~~~
- (5-Methyl-2-tetrah ydrofurany fl a I a n  i no

I
N ilI CH3~~~~~~~~ C1I2-ClI-C0~ 1I

~I - .
~7~ Jj~1E- 10705; PC-V-jfl,,: 

.5

1 2,8-His (tn fluorontethyl) -c - (3-pi 1’ei ~k P qu I uicl i n o n i o t h a n o l  F uina ra t e

I HO-CL !! 
N

I ~~~~

çII~J i ~~1’5~CF 3
CF3

I -~ 1 

__~~~~~~~~~_~~~~~~~~~ _~~~~~~~~ ___ _ -L_- 
, ,~~~ _ _ _ _ _ _ _ _



. 5— -  -—-5 
— —-——-.5- — —‘- u__’ _ 

~—.—-- ~~~~~~~~~~~ -.5—— - - 
—-5-— -- -—.5— — .5 .5 .5 —- - -‘ —--‘-

P40 477 (BE 12174; 1413-10-94):

(5—Met hy i— 2—t hte ny l )g l y cj ne

dH 3’’N8”~~H_ co 2 tl

~~2

P10-478 (BE — 12 183 ; P413—10—97):

~-Ethoxy-o~-a1anine

C143-CH2-O-C112-CH-C0211

140—479 (B E — 13 l5 3 ;  W B — i 1 — I I B ) :

3-Iso propoxyalanine

I CR
.5 3’

~-CH — 0---CH~—CH-— CO~H .5
.5— L I  ‘.CR 3

M0-480 (BE- 13868 ; PC -V I-82 ) :
.5 

.5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Fbmara te (Higher mel t ing isomer)

-C4H404

CF 3

142

.5- - .5 -.5 - - . 5 — --.5 - - .5



_______________ - ‘ ~~~~~~~~~~~~~~~~~~~ - ‘~ ______ ~~~~~~~~~~~~ -~~~~~~- - ‘

M0-481(BE- l3902; PC-I3I-76):

2 , S-Bis(t r i f luo r ometh y l) -cr . . ( 3 -py r idy l ) .4 quj flolj flemethanol

i ~~~~O CF3

• I M0-482 (BE-16930 ; WB-l 1-15A) :

Ethyl Tetrahydrothienyl-2-carboxylate

.5 

-
~ I 

( )_i-O-CH2-C113

I
i 140-483 (BE—16949 ; Y-I-51) :

N-

I

: 

[~~~~~.,~~~~N-CH2-CH2-CH2-C-CH 2-CR 3

1 140-484 (BE-16958 ; PC-V~~-l2):

y-~ -Ch1orobenzoy1- y-butyrolactone

1 0
,L0

I 0-C-CR
I I~ICH.r

—
.5 &

I
I 

1

1 ‘.5
.5 - - - -—-— .5 — —~~~~~~~~~~ - - ~~~~~~~~~~~~~~~ -— -- - - . 5--— - - -  

~~~~~- --~~~~~~~~~~~~~~~ -—  
_________
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t40-48S (BE -169b7 ; Y-1-79 1~

8_ (6_ Ami no_ 3-h eXY 1~~ifl0) -6-me thoxy -4-methylquinoiine  .5

Dip hosphate Dthydrate

CR 3
CH 3O.~~~~~~(’~~ .~

L i-L -)
N .2 113P04 -2 H 20

NH .5

CK 3-CR 2 -CH-CH 2-CH 2 C82 N112 .5

MO-486 (BE-17535~ pc-vrr -1i) :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C1.5fj~+~~
c\

.5.
~
0 r

140-487 (BE-17544; WB-1l-40C 1:

N1 ,Nl~Diethy l~N
4
~ (3 ,4_d imethOXYPheflYl )1 ,4 Pefltafledt8m~~

e

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

CH3O~’~9 
- . 5  

.5

J



I I  I 
- 

-

1 1

140-488 (BE-17553 ; ‘1-1-82-2) :

3-Methy l-2-furoic Acid I

~1 I

- 1 110-489 (BE-17562 ; ‘1- 1-85-1) :

5-(3-Methy l -2 - f u r y l) h ydantoin

-
‘
I

140-490 ( B E- 17 5 7 1 ;  P C - V I T - 2 2 ) :

I 4-Bromo-4’

.5 

C1~~~~~~~~~~ -CH 2 -CH 2 -CH 2 -Br

-- -~~- . , , 
—-.5- - -- ’ .5 , , -

~~~~~~~~ 
—- ---



‘
~~~~~~~~~~~~~~~T ’  ‘~‘~~

1: 
-!

MO -491(BE-18014 ; PC-VII-25) :

2 - (p-Chlorophenyl)tetrahydrofuran -2 -carboxa I.dehyde Seinicarbazone

~~~~~~~~~
Cu1.N 4ft1 -~~-NH 2

MO-492 (B~E-18023; Y-1 -90) : - 

.5

2 -Ainino-2-(3-me t hy l-2-fu r y l)ace ti c acid

ç~~~~~H-Co2H

MO -493(BE-18103; ‘1-1-94): 
-

2-Aniino-2-(3-methyl-2-tetrahydrofuryl)acetic acid -.

ç)_~U-CO2H

.5 MO-494(BE-19995; Y-1-95) :

.5 

6-~ (5-Diethy lamino-2-penty 1)amjno)quinoxaline

CR 3
.5.,

146

Ii

IL 
_ _  

-



I
M0-495(BE-45119; PC-VII-35):

2 -Me thoxy-5 -n it ro -N-( 1 -ph th~~limido-4-penty1)ani 1 ine

02 N ”~~~’ OCH 3I
C113-CH-(CH 2)3- I

:- ‘ MO-496(BE -45128; Y-1I-1l) :

6- (N-Ace tamido) - 7-me thoxyqu inoxa line

• 1
I EXINI,

MO-497 (BE-50030; ‘1-11-20))

I 6-~~(5-Diethy 1amino-2-penty 1)amino)-7 -methoxyquinoxauine

I
I

.5 1 CH 3-~ H- (CH2
)3-N (C2

H5)2

M0 498 (BE-66387; ‘1- 11-261:

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I I 
CH30

)

~~~

)

Br

CR0 
“
“ NH3 I

—
.5 

1 CH 3-(~H-( dR 2 ) 3-N(C 2 H5)2
.5 

M0-499(BE-66458; Y-II-2):

4 -Me thoxy -2 -nit roacetan ilide

CH3O~~~~~.~

(

NO2

.5 1 .5 147

- - .5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
- _

~~~~~~~~~~~~~~ —.5 ~~~~~~~~~~~~~~~ .5



___________ -‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .5

MO-500 (BE-66467; ‘1-11-19):

2 -Amino -4-methoxyacetanilide

dR 3O..Tc’...(14H2

“~~2”-NH-ç-CH 3
a

M0-501(BE-66476; Y-I I-1 2) :

4,5-Dinitro-2 -me thoxyace tanilide

MO-502(BE-66485 ; Y-II -265 ; WB—ll- 67) :

6-Broino-3 ,4-dime thoxy -l-nit robenzene

~~3O c ’
~~

O
2

MO-503 (,BE-66798; PC-VIIthQ:~

3-A cetamido-N- [ (~-chlor o-l_methy1)benzy1jdene 1..4_metho,~~anj1jne

CH3O~~~”’...1 cu 3
CR 3-~~-N H L ~~~ LN~~~~f ~~ .cI

MO-504 (BE-66805; Y-II-28) :

4-Methoxy-2-nitrotri fiuoroacetani 1 ide

CH
3
O

’5Y
.5~~

(,

r4

‘ — 
~~~~~

‘ _
~~

5- -— 
~~~~~~~~— , . 

- -—-—--~~~~~- -------- -—-- - —- -— 1
~~~~~~~~~~~~~~~~~~~ III~~~



-~~~~

I
I M0-505 (IIE-55884; ‘1-11-49):

2_Bromo
~

.
~+ , S_ m th y lenediox y N ( 5 _ d j e t h y 1 ~~ j f lo _ 2 peflty j ) a f lj l i f l e

-

‘ 

: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I M0-506(RE-57575; Y-I1-28):

5-M etho xy -2 - (t r i f lu oromet h y l ’)ben z j mj dazole

CH 3O
~~~

.5
~~~~~

t
> .

I-’ M0-507(BE-57584;

Dieth y l anilinom eth y lenema lonate

(‘~~
I_NH_CH..C(C02C2H S)2

M0 - 508(BE - 5877 8; PC -VI1-49) :

I Ethy l 4-hydroxy-2-quinolinecarboxy late

: 

~~
1Jj

~~~
1

CO2C2ll5

I 14) - 509 (BE - 5 87 8 7;  PC-V U - Si ) :

Ethyl 4-chloro-2-quinolinecarboxy late

I C02C2H5

~



. 5 -  
-.5- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
‘

MO-510($E-58796 ;

N-Acetyldehydroleucine

CH3-CH- CH — C- CO 2H
CH3 ~~

CO -CR 3

ND-511(BE-58803; Y-11-A ):

2-Acetamidoacrylic Acid

CH fC-CO 2H
NH

.5 

~O-CU3

NO-5 12(BE-5 8812 ; Y-l 1-6~~~:

2-(2-Chlorobenzalnj do)crotonj c Acid

CR3

~IH .5

c=O
H

M0-513(BE-58821; Y-l1-6:~~~~

N- (~-Ch1orobenzoy1)-D,L-threonjne

CH3-CH-CR-C0211

~Hp
c—O

h

H
Cl 

150
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I
I 143-5l4(13E-58830;

i N- (C hl or oac ety l) -D , L- leucine

.5 C113-CR-CR2-CH-CO2H

I

1 - 

cR2cl

MO-515 (BE-76061; PC-VII-53) :

I Methyl 4-Metho xy-3-qu ino lineca rb oxy late

OCR 3

MO-516 (BE-76070; WB-1l-72A):

N- (2-Nitro-4-anisyl)-2-toluene sulfonamide

1 
~~~~~~~~~~~ 

NO2

Lk L  NH-S02.(~~))-.CH3

1 1-10-517 (BE-76089; Y-II-67) :

I 2- (2-Chlorophenyl)-4-ethy ljdeneoxazol-5 .one

~~~~.

I M0-518 (BE-77817;

N-(3,4-Dimethoxypheny l)-2-toluenesulfonamjde

~~~~~~~~~~ NH-SO2 -~’~~~~~ CH 3

I 
CU 3O, ’_

~~-~

I 151
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—

M0-5 19 (BE-7 7826 ; PC-VII -58) :

Diethyl. Anilinomethylenesuccinate

HsC2O2CN ,CH2~
CO2C2Hs

~~~~~~ NJH

1413-11-758):

N-(4,5-Dimethoxy-2-nitropheny1)-~ -toluenesu 1fonamide

CH3O
~~~~~~~~

NO2

~~~~~~~~ ~L.. NH- SO2-<~~ )..CR3

MO-521 (BE-76034; PC-VII-59) :

Ethy l 4-Hydt-oxy-3-quinolyaceta te

OH

140-522 (BG-04029 ; P ’IB-L 1-88B) :

5, 6-Dimethoxybenzimidazole

CR0 N

C R 0 ”” N ”
H

152 
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I
I M 0 — I 2 ~

2-Iodo-3-methoxypyridine

I
I N I

1.5 MO ’ 24 ( 13C—0 4047 ; Y — T — 2 1 — 1 ) :

I 2-(Phthalimido)bromoethan1.’

1 [~~

“

~~~~~~N-CH2
-CIL

2
-Br

-

.5 

1

M0—525 (BC-09202 ; PC—VTI-74):

I 3-Bromo-4-hydroxyquinol4 ne

OH

I
I 110— 526 ( RG — 0 92L 1;  C C — l I — l i ) :

I 
Diethyl (m-chloroanilino)meth yleneinaionatc

IL 5C 202 C

I 
C0

2 C2
H

5

I

1~~3

.5 ~~~~~~~~~
-—

~~~~~~~~~~~
— — - -



I ~ 

_______________________________________________________________
140-527 (BG-10750; CC—II-33):

Ethyl 7-chloro-4-hydroxy-3-quinolinecarboxylate

Cl
_Lk 1~~~

” C02C2R5

-

.5 

M0-528 (BC-10769; PC-VII-76) :
.5 

3-Bromo-4-metho xyquinoline

I OCR

(1 Br

140-529 (BG-11640; PC-VTI-75):

• 3-Bromo-4.-chloroquinoltne

MO-530 (BC- 11659 ; PC-V 1I-63):

.5 3-Dimethylaminocarbonyl —4-methoxyquinoline

OCR

I

4 1  

:54

~~~~~~
,
~~~ --— - - -  -

~ 
-— -. 5
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140-533 (BC-44201; PC-V i1l-9) :

4-Dimethylamino-3-quino linecarboxa idehyde

N ( C H 3)2

Ic:(

_L

~
.5_ cHO

P10-534 (BC-442 10; PC-VI ll- 12):

4-Chloro-3-quinolinemethanol

.5 MO—535 (BC-46885; Y-3-84) - 
.5

6-Methoxy-4-meth y l- 8-( l -propy l-4-aminobuty lamino) -
- quinoline Diphosphate Dihydrate

2H 3 P04 - 2H 20

CH 3-CH 2 -CH 9 -CH-CH ,-CH 2 -CH ., -NH 2

.5 

M 0—5 3 1(B C—2 190 4 ; WB—12—1 8 c) :

- l — ( 5 — D i e t h y l a m i n o — 2 — p e n t y l ) — 5 ,6— d ime th ox v b en z in i i da - - c l e

I CH
1— H-(CH~~ 3 -N(C2H5

’,

I
I p 5 r)

I
L~ 1. - , - ._— — - —- i:~~ ,

, ,:TT~T — 
~~~~~~~~~~

---- — .5_I
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!l0—532(BG—39059; WB—12-24):

l— ( 5— D i et h y lamino -2 -penty l)—S—m eth oxy benzi mlda zole

CH3
0~~~~~~~~~N

>
CH
3
— H—(CH

2
)
3
-N(C

2
H
5
)
2

MO—536 (BG-60705; PC-V1II-35) :

4, 7—Dichloro—3—methylquinoline

M0—5 37 (BG— 6O7 14~ PC — V III— 34):

7-C hl oro —4—hydroxy — 3—m eth ylqu inoline

CR 3

- — ~~~~~~~~~~~~~~~~~~~~~~ -
- —- 

1 
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140—538 (BG—60723; PC — V II I —33) :

Ethyl 2— (3—Chlorophenylaminomethylene)propjonate

0

CH 3—CH 2—0—t~

y

CH3 

.5

P10—539 (BG—6O73 ~~jPC—VU1—36) :

Ethyl 2~ (Anilinomethy1ene)propionate

.5 I
CH3—CH2— O—e CR

1-10—540 (BC— 63626; PC—V P 11—38 ):

F 5—Ch loro — 4— hy d rox y— 3—methyi qu inoli ne

I MO—541 (BG—63635;

4, 5—Dichloro—3—methylquinol m e

_ _ _  _ _
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140-542 (BG-78 p C_ V I t t _ .~~~~

2-A mino-6-methyl -3-ni tropyr idine

(5~y
NO2

CR3
}

~~iV’\~NH2

MO-543 (BG-7876 1; PC-VItI-5~):

6-14ethyl-3-njtro4, 2-dihydropyrjdjn-2~one

~- I
CU3/LN~~~~O

~Q~544 (BG—78770; PC VIII_ 5 :~~~

6-Me thyl-5-nitro-1 , 2-dihydropyridjn-2..one

.5 ‘1O-5!.5 (3G-78789 ; PC VIII-40) :

7-Chloro-4-methoxy_ 3_wethylquj no l m e

OCR3
j  CR3

PrY
C

j

158
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H 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _1 140-546 (BG-78798; PC-VII1-61):

1-A uiino-6-methy l-5-nitro pyridi ne

1

140—547 (BG— 39344 ; PC—VIiI—7 8) :

-- 4-(5-Diethy la~nino-2-pentyl)amino-l-t~ethy 1-2-oxo-1, 2-dj hydro_ 1,5_
4 

naph thyridine Hydrate

~CH2 -CR3
NR-CR-CH 2 -CH2 -CR 2 -N

- H20 

“CH 2 -cH3

CR
3

110-548 (BG-94890~ S-I-35) :

L 
a- (2-Tetrahydrofuryljdene)_V_butyrolactone

110-549 (BM-03027; PC-VIlI-SO):

I l-Chloro-4- (5-diethylamino-2-pentyl)amino-i-methyl_2- oxo_1 ,2_djhydro

L 

l,5-naphthyridine Hydrate

I ~~ 4H_ (CH2))-N(C2Hs)2

C1-#1’ _ L~
)

~ 
‘H 20

: 1 1 159
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140-550 (811-03036; PC-VIII-78,) :
‘- . 5

4 ,7-Dichloro-2-methoxy - 1 ,5-naphth yridine

Cl

cV~~~~~~~~~~~~ oca3

.5 110—55 1 (BH—03045 ; S-t—77)L:

4-Hydroxy-2-(trifluoroacety l)butyric Acid

CF3_ C_ ?H_ C021.5(

.5 

0 CH~ -CH2-O H

.5 110-552 (BH-03054; PC-VIII-81):

2-Chloro-6-methyl-3-nitropyr idine

CR
~32

MO—553 (HH—07810 ; PC—VIII—84) :

6 -Chloro- 2-methy l-3-nitropyridifle

C 1’~~’N 
)

~ CR3

110-554 (811-10479; PC-VItI-85):

6-Amiao-3-bromo-2-methylpyridine

- 
I

CR3

160 .5
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I 110-555 (BH- 10488 ; PC-VlII- 86) :

2-Mnino-3 , 5-dibroino-6-methylpyridine

~~~~~~~~~~

CH3)*~)~NH2

I 
_ _ _ _ _ _ _
110—536 ( BH—1 7594; PC— IX—l ) :

4-Phtha limidobutyronitrile

I 
N~C- (CH 2)3-1~~~~~~~~~

140—557 (BH— 17601 ; PC— lX— 4) ~

2-Me thyl-6-(phthalimido)hexan -3-one

F CH~~~~~~ 
I ~

‘. 5

110—558 (BH—31192; PC—tX--7):

2—Hydro xy—2 — me t h y l — 6— p h  thai  imidohexane

161
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140—559 (BH—31209; PC—IX—14):

4- Methyl—6—me tho xy—8 — ( l— isopropyl — 4—am irj obuty iamj no )—
quinoline, Diphosphate Dihydrate

CR0 F113
I 2H P0 2H 0

.5 

3 4  2

(CH 3) 2CH—C~H—( cR 2) 3—NH 2

140—560 (B ’H—35243; PC — IX — 9):

3—Ry droxy—2—m ethy 1—6—phtha iLnidohex ane— ~ —to1uenegu1 fonate 
.5

0 i iCH
3

)

Cr13 S02{)-.cH~

110—561 (BH—3 5252 . ; PC —I X — C7 ):  
j

2—Hy droxy—5—phthalimj do ..i , 1, i—trif luoroperitane 
- 

-

2-toluenesulfoz-iate

- .5

0

CF3~ S~
H;(cH 2) 3_: 

~
—

162
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IV.  PUBLICATIONS

.5 

Fol lowing is a l i s t  of publications resulting from our work done
in connection with the malaria study. .5

1. “3—Piperony lsydnone . A New Type of An t i m a la r i a l  Agen t ,” P4. II. Nyberg

I 
and C. C. Cheng , J. Med . Chem. , 8, , 5 3 1— 5 5 3  (1965).

2. “2 ,8— R i s ( s u b st i t u t e d  amino)ph en oth iaz ine  5 , 5—Dioxides , ” P. —L.  Chi en

I and C C. Cheng , J. Med . Chem . ,  9, 960—962 (1966).

3. “S t ruc tura l Modif icat ion Studies of 3 — P ip e r o n y l s y d n o n e .  I .  Synthesis

I of P iperony L—Subs tituted Pyrazoles , isoxazoics , Tri az oles , Oxadiazo i cs,
and Thiadiazules ,” S. C. Boots and C. C. Cheng, J. Heter ocy~~1ic Chern . ,
4 , 272—283  ( 1967).

I 4. “ Synthes is  and Antimalarial Evaluation of Sonic 1,7—Naph thvridines and
2,9—Diazaanthracenes ,” P.—L. Chien and C. C. Cheng, J. Med ._ Ch ern .,

I ii , 164—167 (1968).

5. “Pyrazol cs 1. Synthesis of 4—Hydroxypyrazolo [3 ,4—d]—v—t riazine . A

I New Analog of l1ypoxanthine ,” C. C~ Cheng, R. K. Robins, K. C. Cheng ,
and D. C. IAn , J . Pha rm. S d . ,  57 , 1044—1045 (1968).

I 6. “Pyrazoles II. Reactions of t—Methyl—5—amino—4—pyrazo l ecarboxamidc
and Nitrous Ac id . Introduction of a Nitro Group at Position 5 in
the Pyrazole Ring,” C. C. Cheng , J. Heteroc clic Chem., 5, 195—197

I (1968).

7 “1 , 5—N ap h thyr i d  ines: Synthesis of 7 — C h l o r o — 4 — ( 4 — d i e t h y l a m i n o — 1— m e t h y l —
bu ty lamino)—2—methoxy— l ,5—naph thyrid ine and Rela ted Compounds , ’ P. .1 .
Mc Caust la nd and C. C. Cheng , _t ero i~’ C 1j~~~.,  7 . 4 6 7 - 4 7 3  ( 19 7 0 ) .

8. “St ruc tura l M o d i f i c a t i o n  of Febr i fug ine . Some M ethy lened iox v  Analogs , ’
P. -!.. Chien and C. C. Cheng, J. Med . Chem., 13 , 867—870 (1970).

9. “Structu ral Modif ica t ton Stud ics of 3~ P iper ony lsydnone . 11. Synthesis
of Piperonyl—Substituted Hydan toin , Thi ohy dan t o i n , T h i a z o l i d in e d l o n e ,
Rhoda n ine , Im i d az o l inon e  and Related Compounds , ” V . Li . Bur ton , V. I..
Buddy , and C. C. Cheng , J . M ed._ Chem . , 1 1 , 1009—1012 (1970).

10. “Structur al Modificatioo Studies of ~~~~~~~~~~~~~~~~~ i l l .  Some
Analogs of 3—Piperonylsydnone and 2,-’i-I)iamino—5—ptperony lpyrimidine .”
P. J. McC au st land , V . II. Bu r ton , and C. C. Cheng ,  J. HeterocycU c
Ch cni . ,  8 , 89—97 ( 1 9 7 1 ) .
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11. “Structure and Antimalari al Activity of Aminoa l cohols and 2 - ( Ch lo r o—
pheny l )—2—(4— pipe ridyl )tetrahy drofur an ,” C. C. Cheng , L Pharm. Sd .,
60, 1596—1598 (1971).

12. “St r u c t u r e — A c t i v i t y  Relat ionship Studies on Antimalar ial  Phenanthrene
Amino Alcohols. Modification of the Side Chain ,” P.~ 1.. Chien , l)~ .51~

- : McCaustland , V . H. Burton , and C. C. Cheng, J. Mcd ._Chem ., 15 , 23-33
(1972).

13. “Synthesis of Three 14C—Labeled Phenanthrene Aminomethanols,” P. -L.

-

.5 Chien and C. C. Cheng, Mikrochim. Acta , 401-412 (1973).

14. “Further Side Chain Modification of An t i ma la r ial Phenanthrene Amino
Alcohols , ” P . — L . Chien and C. C. Cheng, J. Med. Chem. 16 , 1093-1096

.5 ( 1973) .

15. “Deaza Analogs of Some 4.-, 6— , and 8—Aminoquinoline s ,” P. 3. MeCaustland ,
I, P.-L. Chien , C. C. Cheng , J. Novotny , V . L. Schreiner , and F. W.

.5 

Starks , J, Med. Chem., 16, 1311—1314 (1973).

16. “Novel Common S t ruc tu ra l  Feature Among Severa l Classes of Ant imalar ia l
.5 Agents ,” C. C. Cheng , J. Pha rm. S d . ,  63 , 307—310 (1974).

17. “A Structural Modification Stud y of the Antim alarial 2— (p—Chlorophenyl—
2—(4—p iper idyl)tetrahydrofur an ,” D. 3. McCau stiand , P.-L. Chien , V. H.
Burton , and C. C. Cheng , 3. Me~~~ Chem., 11, 993—1000 ( 1974) .  

.5

18. “Differen ce in Antimalarial Activity Between Certain Aminoalcohol Di—
.5 

astereomers ,” P.-L. Chien and C. C. Cheng , .1. Med. Chem. , 19, 170—
172 ( 1976).

19. “Structural Similarity Between Febrifug ine and Chioroquine ,” C. C. .5
Cheng , J. Theoretical Blot ., 59 , 497— 501 ( 1976) .

20. “PotentIal Causal Prophylactic Antimalarial Agen ts. Synthesis of Qu i ti-
oxaline , Benztm ldazole , and Alkoxybenzene Derivatives Containing a
No voldiamine M o i e t y , ” S. .1. Yan , V . H. Burton , P.— L . Chien , and C. C. .5
Cheng , ..~~~ He terocyclic Chem ., 15 , 297—300 (1978).
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1
C. C.

Principa l Advisor for Chemis try
Program Manager , Medicina l Chemis try

Dr. Cheng has over 20 years experience in synthetic organic chem-
istry and medicina l chemistry . In his present position , he plans , coordi-
na tes and manages the research and devel opment act ivi t ies of programs on
biologica lly ac t ive compounds .

He and his assoc iates perform research projects for a variety of

• corporate clients as well as for various government agencies . These projects
encompass the area s of the synthesis as well as the structura l and biological
eva luation of antibiotics (toxoflavin , fervenu lin , bacimethrin , ech inomyc in ,
streptonigrin , etc.), alkaloids (camptothecin , cora lyne , nitidine , ungeremine,
etc.), vitamin analog. (thiamine , riboflav in , pyridoxtne , f olic acid , etc.),
alkyla ting agents (nitrogen mustards , azir idinea , etc.), antimetabolitie s ,
herbicides , nuc leic acid derivative s , heterocyc lic compounds (pyrimidines ,

.5 pu rines , pyr idazines , naphth yridines , phenothiazines , l ,2 ,4-triazin es , 1,2 ,5-
triazines , pyrazo les , pyrazolo [3 ,4-~]pyr imidines , pyrtm ido [4 ,5-k]diazepines ,
isoxazoles , 1,3,4-triazoles , etc.), mesoionic compounds (sydnones , y-l ,2 ,4-
triazoles , etc.), and others .

Before joining the MRI staff in 1959 , he was a research associate
in the Department of Chemistry at Princeton University, where he conducted .5

research on the synthesis of purines and pteridi nea . Pri or to tha t he spent
three years as a research associate in the Department of Chemistry at New
Mexico Highlands University where he conducted research on the synthesis of
pyrazolo [3 ,4-~]pyrimidine der ivatives for cancer chemotherapy studies .

Dr. Cheng is the author of over 150 scientific publications per-
taining to medicinal and organic chemistry. As a member of the American
Chemical Society, he served as a tour speaker during 1963-1964 and 1970, was
elected to the Editoral Board in 1963, and two years later became Assistant
Editor of the Internationa l Journa l of ileterocyc lic Chemistry. In 1967, he
was elected as an Academician of the China Academy , Republi c of China . He
was appointed visiting pro fessor in the School of Pharmacy (1967) and the
Department of Chemistry (1972) at the University of Missouri-Kan sas City .
He has been a member of the Nation a l Institutes of Health Medicinal Chemistry
A Stud y Section during 1973-1977 as well as a Spe cial Study Sectica . In
1973 , he received the MRI Council of Principa l Scientists “Scier.e Award .”

Other professiona l affiliations includ e the American Association for the
Advancement of Science , New York Academy of Sciences , and Sigma Xi , The
Scientific Research Society of North America . He graduated from the Nationa l
Un ivers it y of Chekiang , China , with B.S. in Chemistry (1948), and received
both the M.S. (1951) and the Ph.D. (1954) in Organic Chemistry from the
Universi ty of Texas-Austin .
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P ING-LU CHIEN
Senior Chemist

Dr. Chien specializes in synthetic organic chemistry, radiosyn-

I 
thesis , medicina l chemistry, phys iocochemica l characterization , spectros-
copy , and chroma tography . He has over 12 years experience in the syntheses

.5 of organic compounds for use as antima larial agents , inc luding l ,7-naphthy-

I 
ridines , 2 ,9-diazaanthracenes , phenothiazines , febrif ugine analogs , and
phenanthene amino alcohol s , as well as severa l C’4 label ed compounds . In
addition , he has studied the chemistry of o-di-t-butylbenze ne , the photo-

I 
chemical isomerization of di-t-butylbenzene , and synthesized a variet y of
steroids and bicyc lohydantoins . Current ly , he is assigned to the program

.5 sponsored by the Nationa l Cancer Institute for the synthesis of radioactive

.5
.5 retinoids for metabolic and pharmacologic studies relating to prevention of

I lung cancer and other epithelial cancers .

I 
Prior to joining the MRI staff  in 1965 , Dr. Chien was a research

associa te in the Departmen t of Medicina l Chemistry , Univers ity of Kansas
from 1964 to 1965, where he conducted research in the synthesis of bicyclic

I hydan turans and barbiturates. From 1955 to 1959 , he was a chemist with
Union Industria l Research Institute in Taiwan . His research there involved
the synthesis of 2 -ethylhexano l , plasticizers , and organosilicone compounds .

I Dr. Chien has published 12 papers in his areas of expertise and
is a member of the American Chemical Society and Sigma Xi. He graduated

I with a B .S. in Chemistry from Na t ional Taiwan University in 1952 , and re-
ceived the Ph.D. in Organic Chemistry from the University of Kansas in
1964.

I
I
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! ‘
SHOU-JEN YAN

Associate Organic Chemist

Dr. Yan specializes in the syn thes i s  of pharmaceut ica l s , bio-
chemicals  and organic compounds. He app lies th i s  expert ise  to the synthes is  

• 

-

of organic compounds for cancer and ma la r i a  ch emotherapeu t ic  s tudies .  He is
experienced in the use of NMR , IR , LIV , and mass spectrographa and paper , ion ‘ .5”

exchange , column , th in- layer , gas and li quid  ch romatograp hy.

.5 
Prior to joining MRI early in 1974 , Dr. Yan was a postdoctoral re- .5

search associate at the Univers i ty  of Georgia where he was involved in stereo-
specif ic  synthesis of deuter ium-labeled intermediates  for the study of ster-
eochemtstry of enzyme reactions and the total synthesis of lycorine alkaloids.
From 1968 to 1973 , he conducted research for his Ph.D. dissertation on the
determination of absolute configuration of amino acid bio-synthet ic inter-
mediates by chemical correlation and stereospecific synthesis of deuterium- 

.5

.5 

labeled substrates for enzyme reactions. Specifically, his dissertation was
concerned with stereochemica l aspects of isoleucine and valine biosynthesis.
Prior to that he was research chemist at the Institute of Chemistry , Academia
Sinica , Taiwan from 1964 to 1968 where he synthesized a var iety of organic com-
pound s, explored new organic reactions , and isolated and identified natural
products from a plant in an attempt to produce pharmaceuticals that migh t cure
ul cers.

Dr. Yan has 13 publ icat ions  in his areas of expertise. His profes-
a tona l af f i l i a t i o n s  inc lude memb er ship in the Amer ic an Ch emica l Soci ety , and
the Chinese Chemical Society. He received the B.S. in Chemistry (1965) from
National Taiwan Norma l University and the Ph .D. in Organic Chemistry (1973)
from the Universi ty of Georgia. 
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WILLIAM H. BURTON
Associa te Chemist .5

Mr. Burton specializes in organic synthesis and the use of in- 
- 

.5

st rumental  methods of ana l ys i s  such as gas chroma tograph y and spectroscopy.

In programs for the Environmental Protection Agency and industrial clients

he has developed methods for analysis of air pollutants including hydrocar- 
.5

bons, nitrous oxides and ozones . For an industrial client he was involved
in the separation , purification and identification of flavor components of
ground coffee. He contributed to the development of insecticides through A

the synthesis and purification of isomers of benzene hexachloride and de-

I terinined the relative effectiveness of these isomers as insecticides. In
the area of insect repellents , he was involved in the correlation of struc-
ture with the activity of the compounds. He was responsible for formula-

I tion of silicone elastomers for high temperature applications and the syn-
thesis of high temperature , nitrogen-containing heterocyclic compounds with 

.5

a wide liquid range. In the area of medicina l chemistry he was involved in - -

the synthesis of amino acid analogs and nitrogen heterocyclic compound s as
antitumor agents and the synthesis of various antimalarial compounds.

Prior to joining the MRI staff in 1954, Mr. Burton was an assis-
tant chemist for a period of two years with the Ford Motor Company where he

I developed complete analytical methods for iron ores , steel , aluminum and

I magnesium alloys. From 1951 to 1952 he was a chemist with Sinclair-Valentine
Ink Company working on the formulation of printing inks. From 1950 to 1951 .5

he was an assistant chemist ~ith the Kansas City Power and Light Company
performing ana lyses on coal , fuel oil , natural gas , turbine deposits , and
boiler water .

.5 Mr. Burton is coauthor of 11 publications in the field of organic
chemistry . He received the 13.S. in Chemistry (1949) from the University of

I Kansas and the M.S. in Chemistry (1963) from the Un iversity of Missouri-
I Kansas City .
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