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SIUBDLEs OF SOME ORGANOPHOSPHORUS COMPUOUNRDE 3 SPECTRAL
PROPERILIES, BIOLUGICAL ACEIVIZIAS MHD HEDRQIXYTIC PROPERTLIES.

(g-alkylmni-do-eorﬁtséoéﬁi. 1ydgZabrnzodiozadhosphorine2-gulphidej.

[' Syntheslsy spectral properdies ( lﬁ - ,3.3‘3 - and
Ly L iR, UVy I8, snd mass specival), blological
ac¢tivitios (ingecticidal, fungicidaly and Soxicolow-
gical activivies including antichiilinesterase prow
perties), and hydrolysvde properiles of some Zealitylae
B100=C=nl troeii.l, 3, Z.benzodiozaphosphorineS. sul mities‘_-f .
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PARE - EIX

AIMS AND OBJECIS: OF THE PREoiNE  IWWESTIGATIoN:

As stated ;;rexrimsly Cin PAE . m sawamm t&mthow-
éfa.l,u,&mu@amaxa?hasgmmmmm} wWas, :iiwemea in 1963

i the mbamswy of Pesticide Chemigfery, Syushu Ei’niverfsity,
Jﬁ?aﬁ‘ ), and davamyad into comzeroislization in 3.%& b,,r Sunii tomo
Chenical éoﬁz@aw, meny relaced colapounds have been syﬁmasim;%
study thelr chemical, biocchomical, hydrolytic and blological pros
perties ineluding pestieidsl activities. Tho unlque stmieture of
salithion ecomes from the setive metsbolite of trisortho-tolyl
phoaphate §£§ﬁ?)€3\}; In spite of high nourotoxicisy of the TO0P.
metabolite, salithion causes uo sueh toxiciiy. %he introduction
of any trpe of substituent at sy yg;?u@zi of the benzene rin; 23
deerenses the inscetieddal setivity .« It bas beer Peported
that the ZenothonyeGesnitrosdliol, 3, 2-benzationaphosphorin-g.
sulphide (BD-B) is obtained as a paste in tho resetion of Benitre-
saligenin with aethyldichloridophosphorothionate after purification
through siideic ac‘id coluumn ehromatography; and, this methoxy
eompound hasz ‘aazm g:;xey times Less dngeetlcidal av‘.’;igi?:r L Ol
bared to salithlon o dowever, 3% has been o’bswmd in this
compound. (BD-8)ip 0. white Ovystallime
laboratory thab the :aethawA golid (R.p. 84°C), and bag about L.5.2

times grester orel insecticidal setivivy Lo covkrosches,
Periplanets smepdeang (ddnn) ecompared %o salithion.
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U A
Y ‘/O\:{ - O, = - g,
> =
5elithion - BD o 8 {m.pe=84?0)

Horeovary introduction of an amide group in place of an
alkyl ester group often affords orgencpbogphorus esters with
fungieddal a.etivmy( R oxaEple, although the inscetiedde
dinethoate(l) £ 1., dluethyl S-(iemethylearbanoylaethyl) phosphcroe
thiolothicnate / has no fungicldsl activity, 1ts dlalikylphosphoe
ragldabe analogsy such as compound Ii, show soze fungleidal as well

ag agaricidal sctivity .

a8 g a g

(Giiy0)g P - HCligeC «» 1 CHy (Calig), B ‘? - G Cllpe Gl G
i OClEy
| ' Compound.,— 11

There are several other exauples in 1Literature rom whieh it ean
be found vhal soume phosphoranidothicnates, phosphoramldothiclo-

thionates, phosphoramides or phosphonanides dn which the
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phogphorus aten is attached Sirecily o the nitrogen atom of an

amine or a neterdgeyelic compound sueh ag m?mm? imidazole or

Da 7982

triazele have very good fungleldel setivity e
Thege obpervations prompied us o undortske a systonatie

work on soms Z-olkylonldo-Genitroediel, 3, 2-bengodloraphosphorifi=2-

sulphides having general structure (4),

42&-5-

where, aliyleaaido is eyg-;}gamwz.amida,; morpioling, dluethylamido,

disthylanido, pyrroliding, piperidine, isopropylemido or nonyla-
2ido. The vork embodied in this dissertation is polated ta the
invaessipation of ths above mentisned compoundes wibh reforcuce %o
thelr ehismical, maaﬁici&al and Loxicological propertins besidexn
ghructural elueidations by specetvoscopie methods.

Aptual Works:

(1) Synthbesds of soume organophosphiorus compounds having

general strucburs (4) senbtioned above, are pregented,
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. i '
{1i) Spectral’ zgmpasrtww UV, IR, Mass snd H HMR spectral
13
dma of these colipounds hve been we&wm&- G and

-"‘J’_lé" RuR- s@@aﬁ%& @x. afﬁ.y g::frrolmam and plperiding ool

poutds ag well as low tomperaturs H MR spoofiral duta of
the methozy ooupound (BDW8) have hden givon.

(113) Biologledd Setlvities + Insectieidsl, entifungal,

anticholinesterase Sodivisies and phytotoxic properties
have becn studliedy founte oral wxwiw dsta o rats have

210 mez; @”@smﬁaﬁ.

(iv) Hydrolytic Propursies: Chemicsk hydrolysis 2t slkaiine

pi kave been givei.

] F & & B 8 ¢ & B
me:wm

+ Hature, 200, 172 {1863
5&0' -&; 5%13*3 ﬂslii@ﬁ, E«n. i %‘13 + . )

2" E‘Eﬁi '%“? mﬁﬁ‘daﬁ ;'i’E’ and : s ﬁmﬁﬁﬁi. Sﬁéﬂ?iﬁ&ﬁfﬁuq 3-1’
oy 20 ' S BT €§. =734 D

S Ei‘o@’ f’iﬁz; fb@bw asﬂi, iiio, b4 Egz:vu, - E{&‘?&} e e :
izmwm, “oy Cheng, Hiile, e Gy g5, TA(1968)
Mﬁgﬁ’ag + g S{rﬁiﬂﬁ’ fia, and

“ia \’ahi%g 4{5

‘:&.(r’i} 133533 Badty * Eg@%tiﬁﬁ.&@ﬁ’ :i.-‘l ;ﬁé 1581 «

Deiiee Thesglsy Cajoubts
Undvergityy 2 281}«
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A, MADERLALS  AND _ MIZBODS

le mﬁwmﬁzw oF ;mwm{g;s A ORI CHEMICALSS

Ruraughput ttm ymwmﬁm and othes part oil the work,
the ﬂf'gaﬁﬁ.e solvents and other cheslesl g uned were @wifiacﬁ and
drisd apcppding %o Vugealué.f._ ALY other chenicals and solvents
geeasionslly uged {iixx’mgf‘ the work w@é of shandard comnnsrelal
',pz:miue S8 m’ hig;h quai.iw (Z@iﬁ, ﬁmi i;i% zmd,lor Fluka xguamty).

',“ L

| 2, BFM@&?%@@?&G MELHI0E 3

N . Infraped speoira Were recorded on Beckmamn IR.20 Spectro.
Cpholo
\ mebesr in aujoX mull. 1‘& R gpsetrs warae aﬁt&&iﬂ@ff wii;h erim model

A-w, wﬁa&%, Fila804y and e 270 instrugents in 533431;3/ écmizama ~ ds

13
m}.vem using '.‘i’m as an internal reference; © BHR spectra vers

&

racorded in tho SAne 2804 instrument at 20 MU 23 fnfe mm gpec Lie
weve obtalned wim FI 804 instrunent at 322 Hii,, mc R apec tra
of niiro aaiigmﬁ?. hasz been @man on WHe270 msr.mmnt 2t 67,89 K3 F
lov temporature I R &gmm’a of the mothoxy eampoumi were takon
| on Wil.270 instrument st 270 Mil,, UV spooten were obtained with

| Bec%m:mn a2 spectrophotometer in absolube athanol, Mass spoctra

ware vecorded on Varian godel EH-600 and MB.30 ingtruament.

3, z:z‘ﬁw«-ﬁmfﬁ@a 47 YHIDPHOSRHORLL CHLURIDE (PSCL3)e

. Thibghmspimmrl ahloride wag prepared zmenmmg to
ﬁml&w m: at al.
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4, PRUPARKELOH OF BefIlR0SALLGENIE (SoHiUROAYBeHITROLBEIML
ALCOE0L) 3 ' ' o L

The Zenyirosv-senibro benzyl sloohol as ohe of the ghore
ting mnterisls for the grnbthesis of pitroszaligenin eyvolie alkyldecclo
. chosphorothionntes way prepared in the following uanners:

s
R

, ‘ S \
Preparation of tho sleohol was done in tuo stages:

(1) preparacion of the Z-hydroxy-Senitro Lonzyl ebloride,
uxd

{11} the hydwolysis of fue sald chloride.

4e(1) Ereparavion of Zehydromy-Senitro-bonayl chloride. -

Zhe 2ehydrozy-S-nitro-boengyl chlorids wag gr?g?r@d
"
agcording o the method described in Organis Syasthesils « Zhe

reschion invoilved is3

{34 : - H,B0, cH
Nty ‘ By

The penibrophencl melving at above 118%C (Reidel, wm.p. 11@03} vag
used for the preparatlon. ZThe other ingradient methylal was

gynthosized afresh Lo every bateh of prepepation ng follwwss



w 7w

760 =i, methanol was atded to 400 gm anbiydrous ecaleium
a'hla's,*‘:me ina 3 'I;%;; round botiomed fissk equlpped with 3 refiux
pondensery 0.2 ml. Cone. bydrochloric acid wasz addedy then with
cooling and consbant stirring, 400 g of 37-40/4 Pormsldehyde was
slowiy dropped in through g dropoing funnel. It took a‘izmuz g
bours for couplebte addiblon bf Lormnldehyde {(the mmmm'w%
strongly exothermic). When all the formeldehyde hed beon added,
the mixture was mﬁma for n fov mimutes uniil the Liquid boiled
v;igmmusly. *he methylal come up guickly on Sthe upper layer, and
after an overnight standlog wes frectionsiiy distillods The 42«
%59 mmzmﬁ was eolleetod snd shovred in 5 mymly stoppored
bottle in vold éi“rmmm?) before it wag usod,

- Inm @nculi%;m, throseneoked routd botliomed lacK eguiw
poad with & mechanlesl a?siﬁmn, a ghors reflux condengery and a
bent giass tube reaching sufficiently below, wore placed 5O gm
(0,36 mole) p- nitrophencl, €50 @l Cone. (L, 5 @i Cone. HaBO4
and 76 go (L mole) methylal,. "-'i‘m ranetinn mixture was stirred

mantained. af am asound. 70+2°% for 4-Fhrs by

while the terperature wap means of @ water bath. Durdng this
time HOY, é:ass wos bubbled into thie resetion mixbure through the
bent glags tube. The Behydnozye-t.nitrsbenszyl ochloride beogan to
separate s3 a s0Lid aftnr aboub one to ono aud helf houre AL the
ﬁaﬁﬁi of the i*e:aa%im, the mlxture was cooled in s ice<path for a
poriod of 1.3 hour whan more erystals separated. The solid
materislis, aftor filtration, was ailrdrisd for several hours to

regove waters and then washed with benzenc, The yilold was about
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| 4045 goe 8 o white produtty @epe 189.130°0,

4o (i1) B

RO

Tho sald chlordide wag Salten as suspension in water and
heated gslowiy; the erywisha would go 1nEo smlu%:zim; while the
impurities fora & deep brows olly layer at the boStom of the
contriner,. The mixture wag then bollod gently to ensure eomplets
hydrolysice ‘1‘&3@ golusion was quiekly filsored while hot, Zhe
1ighd yeliow eryatals of S<hydroxye-t.nitrobenzyl sicohol geparated
as the £iltrate got cooled; the product (Me. 127176900 thus
obtained was recrystaliised froa hot watery the erystals Wre
filtered, washed with aold dloxen s benzene (L:b) mixSure, and
gried in vacuum, |

{4)
M Pe 1&30@ {lit&:‘a%‘uy@ BeDe 12&-1‘23903) 3

Re P4 (in uothanol).

Anelysisgs

Found 3§ Cy 49,080 § Hy 4,125 3 liy 8.2580
Cole. for t:,,zz?%e § Cy 40475 3 Hyds 1dibg
' iy 8.88%
| BLOK , .
U¥ (fig. 1) 3 A = 230 na {7008)y 31B(3387), and
LS

430 (5R26) neay



OPTICAL DENSITY

601
NO CH,0H
‘50 ) -5
CoNnc.= 5-425 X10 M
ETOH
= 230 (7005)
maox
40k -
= 318 (8387)
= 410 (3226
-301
-20F
‘10
0 1 1 Y J 1 1 1 A X 1
200 240 280 320 360 400 440 460
WAVELENSTH (NM ) ——p
Fig- UV- Visible Spectrum of 5- Nitro saligenin in Ethano!l.
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e PHEPARAELON OF PRUSPHONSIIONZHIOLS DICHLURINES:

EhNly * PSCLy Riftia P B) 0L, o+ RiGL 0L

(2 m«m} {3 nole)

Erlethylasine

or - REH, + PSCL, ., RHH,PUEI0L, * teiesbylanine
' & 3 1 saole - 8
1 mole L mole - =bydrochloride

_ - ' onasmole uuintomd
Une mole P3CLg and iwo moles auwine {or one mols triethylow

mine) were allowed to paaet 8t 206% 4o -5%C in bensensfohlorofora
as solvent. She awine soludtion was added dropwige very slowly with
\cmmgfmnt vigorous ahlrring. After an additions) stirrdng perlod,
the goldd particles (if pragent) smﬁ'»:; 3:;""’3.‘.&’5{91’6%13 off the resetion
aizbure and washed .x*aggmwﬁ?w wibki @mamw/&hiwaﬁi%jgfﬂymm
2k oold ﬁédrwhlmvié apgldy thon with cold saturated solution @f
sodium ehlovide. %he bs-mzwa/a&iwwfﬁrm i phage was then dried Qiﬁh
aphydrous sodium sulphate and filtered; evaporation in ¥pous gave
the desired phosphoranidethisie dichioride; thils diehloride was

unged gz sueh for the subseguent raciion.

Zhe different gahasp%?maiﬁa&hiai& diehlorddeg were prepared

&8s faﬁ;ﬁ;eﬁm

5. (1) Cyelo hiém&aﬁié@gmmmmdmhlorici@ﬁmana%e (14)s

Thiophosphoryl chloride {16.9 gm; Q.1 mole) in 100 ml
benzene was sllowsd to reseh éi%h_ cynlohexylanine (19.8gg 0.2 mele)
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in 20 ol benzenc at <27 o §9%C; the amine solubion was added AROp~ |
wise very slowly with congbant vigorous stirsing., AfSer an addie
tionsl stirring pericd of Lwo howrsy the oyelobexylaaine hydro.
chloride was flltered off, and the solution was wasghed witﬁxaﬁ
colid hydroehioric acld saturased with sodium ehiwriﬁe, and Gitan
with ¢old a&tu?mt@d soluticn of s@ﬁiam ehloride, Ehe benzene

phage wag Shen lyophiliszed with anbydrous soddum sulphate and
filtereds; evaporation ja.lacus zave the eyclohexylamidophosplioroe
dichioridoviiionste. 18 g (704 yleld) whibe crystalline golid

{mepe 83.6870) wzs thus obuained i
Analysis: ‘ |
Found 3 €y 31,048 5 Hy 8.208 § Hy 6,023 3 (Cgll, CLHPE)

Cale. Fors €, 31.085 ;5 B, 5.21% 3 ¥, 6.037,

Ge. {il) Horpholinophosphorodiehloridothionate (IB):

A golution of morpholine (8.7 gug 0.1 mole) in 80 ml
way added deropwise 1o & Stisoted Solution of -thio phosphoryl o
benzene,chlodide (8.45 gmg 0.05 mole) in 50 ml benzens al «b6° to
»52C¢, The mixture was stirred st 8°C for 3 hr. and abf Yool tode
peraviure Lor 16 bre %he mixture wag worked up as in (I4). A
clear vigeouns liouid which sclldified after stending several days
was abtalned 7.0 grag ey vieldg ) itePe 30u31?¢3;
Analysig: )
Found 3 Cy 3,834 § Hy 3,04 § Hy 6.854 3 (C iy Cloliorns

Gales Lor: €, 23,840 L, 3.956 3 Hy 6.86H.
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84(443) ﬁg i - biethylanidophosphorpdiehiorddothionste (10)¢

Diethylanine was oxtracbed in benzene Lrom 1%z aguecus
golution by partition uebhod, and 1tz congentration wes delermined
by volunstiie methods before estinstion of the anine the bonzeno

phage was drled with anbiydrous sodium guiphate,

7.3 g (0.1 mole, 80,12 nk., bonzene extract solution cons.
D 21466 g/mL ) dﬁ&%ﬁylaminm was allowed %o reazat wi%h t&ié?h@sgharyl
ehicwida (8.45 guy 0,05 moie) in 50 ml. benzens ab -5 to +6%C and
" the mixture was worked up as in (I4). 8.0 ga (758 yicid) iiguis

possazing cauphor-like odour was thus obtalnad.

Beliv) Hy H - Dimethylasmidophosphorodiebioridothionate (ID)s

iy § - DigetbylLanide was extrseted in ohlovoform from ita
aguesus golubion by partibion mothod and ity conpentration was
determined by volumetric metindy before esblastlon of tho anlue,

tha chloroform phase wasz deled with anhydrous sodiwa sulphsbe,

Thiophosphoryd ebloride (B.456 ga § 0u0S5 mole) in 60 ml
ehloroiform waz alloved Lo roset wibh 4.8 gm (0.1 maie,'SQ‘% 2k -
ehloroforn extraet solubion, vone. 0.1160 ga/ml) dlacthylamine -
and the mixiwe was vorked up as in (TA)s 7.5 pgn (B4Y yield "‘ ,
1liguid which =olidified on sbanding ag_crysﬁmls 1418 1 32.33°70) wéa'

thus obbained., Yaks compound hés cauphor - Like pddburs’
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fnnlysies

Founds €, 13.46% § Hy 3.308 § H, 7.804 ;
Cale.fors GoHCLoiiPS § €y 13,504 § Hy 5,405 § iy 2.875,

Se ¥} ZCs@i;:.'ai)y}.ami@@mmmshmmdic2‘11@31?345‘!@&55.@&@3& {I8)s

%ﬁiaphasgh@yyi ehi@riﬁé €a;%ﬁ g2 5 0,06 mqla}win 80 w1,
chimr@furg'wés ?eé@éa& with 5.9 ga (0.1 wolo, 24.8 é& ehloreforn
extract soluslon, conc. 0.2379 g/ml) isopropyiamine, and the mixe
Sure was worked up az dn (IR ). 8.0 gz (835 yisld) vhite oryse

 Galiine solld (mepe S5.36%C) was thug obbalned,

-

anelysiss

Pound ¢ Uy I8.T4R § My 4385 5 §, 7275 4
Coles for ¢ CgligCL i ¢ Gy 18,76/ 5 Hy 4.206 § Hy7.29%.

Se {vl} Pyrrolidinophosphoredichloridothionate (iF):

Lhiophosphoryl chloride (B.46 gm, 006 mole) in 80 sl
ehioroform wag rescbed with 7.l Za (0% ;«:n@lté} prrrolidine in 20 mi
enlorofonm, and the aizture was worked up as in (IA), 8.5 g proe

duet was shiaineda .

§. (vil). Piperidinophosphorodichleridotiionate LIG)s
%mgptms;moxyl eliloride (B.45 gm, 0,00 ascle) in 50 =5
chloroforn wvas allowed Yo resot with 8.5 gao (0.1 wmolel piperidine

in 20 al chiorolorm. 2.9 gg preduct was obdalied.
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Sefwidd) ﬁaqg;&midagﬁas@u@m@diahlériéczhianate (Iﬁ):

This compound ves prepared by toking ?uﬁls (4.1 paj, briethy
.l&miﬁa (ﬁ-éb gay 0,0R42 mﬂza}, o nenonylanine (3,47 ga, 0,0042
mole) in 100 o, chlopoloping the nonylasmine in &0 ml. chlorofora
was added dropwisej after additlonal stirring for 3 hws. the resc-
tion alxiure waé washed twige with cold saturated sodium ehloride
soluticin. ¥he chlorclorm phase was then dried with anhydrous 2o

Aium sulphate znd £iltereds ﬂvagarasxon in *ﬁpua gave 6.2 ga Liquiad
mmyj.aa.mapimsphﬁrcﬁici&ormﬂmima%.

6o PREPAXIION OF 2 = ALKE&&%IﬁQbGnﬂ Gl Ly 39 2 o BRHAODIOKAAI
BRI Bk Riuh. o

it
/
w8 _
~ &'
ow
L "
- £ Primary and Sscondary aaineg.
BN

Ge (@) GHEBAAL PRUCEDURE s

2ealikylanidoetanllty *n.&ixz-3,,-3,B.Bemumiomgnad@harm—-d«&ul-
phides were arepam& by adaﬁm@, a solutlon of Lebydroiy-Seniitro

benzyl alcohel CJ» nisroe saaliganﬂz, 1 mole) in dry acolone o
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1 aple of élkylami&@@&asﬁh@rgdichlari&ctﬂiana%@ with cooling in an
fie@aéaﬁh. The anbydrous potassium carbonate (2 asle) was then
added by lngtsluments, with congtant stirrlng. In sd@e casesy grod
regult was found by using € moles of pyridine or E‘leeg of trice
Shylamine in cllovolorm soludlon inéﬁﬁaé of aubydrous pohasziunm
earbonata, “he %amﬁayaﬁura of tha réacﬁian niziwra wag strictly
malntnined below 5“5'@&?3&@ the adsitlon of ?aﬁass&&m carbonate/
pyridine/tricthylenine. Zhe condensation was nccomplished by
gtirring at the tomperaiure 5.279C for an’a&ﬁihiénal tine of 17
16 hrs. ?ﬁeA@@IE& p@t%ial&ﬁg,&ar@ £ilsared @utigf.@na roaction
mixture and the golvent was resgoved undey reduced grespure at rocm
Semperature. in gome oases the erude product was directly ﬁévrysu
tallized from methanol to give Giw pure compoundy while in othors
an additional chlorefora extraction was negessary prior %o the
recrystalifsation.  In the Latter case, the erude produe s was exe
sracted with ehlorofora and washed with 15 dil HCGL (l06 - goolad)
and wiﬁn'adld wabary r&ﬁaaﬁa&ly éﬁhreg tlues). This was theh
dreiod with snbydrous ﬁéﬂiﬂﬁ sulphate and the chilorofora was subgoe
quencly regovesd undsr raduced pressurds. Lhe pure coapounds were

then obinined by recrystallization from methanol.
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The different sliylamidophosphiorothionates were propavred ag

followss
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6. {b) PREPAGAIION AND PROPESZIES F SGME DHDIVIDUAL ALKYLAKIDG.
PHOBPILORORELANATES ¢

Heltdng points are wncorrected. Miero gnalys®s wore carried

out by ALfred Bernhardi, WHest Gesumany.

6+({b)(1) Ealycloheiylanldo=G-nitro=ili.l,d,2~benzodioxaphssphorine2«
Bulphide (13D.10): c |

g
Il

| SOP e Y /--~p,>
l “\,.,
- D
Gy N d

This compound {BB.10} wac prepared by condensation of Senliro
saligenin (1.62 gaj 0.01 avle) and Cyclohexylazidophosphorodie
ehloridothionate (2,32 guy 0.0 mole) in presence of KpCOy (276
ga 3 D.02 mole) in 75 ul acetone az solvent j L0z was added by
ingtalments o the stirred solution at O° ) 5%. Afver an addi-
tional ssirring (R-3 hras. at 07 to 59C, and then 12,16 hes. at
roonr temperature), the solids veres Liliered offy and the solvent
was romoved. The crude product was washed with sethanol saturated
with neheptane, and then the compound was recrystalliszed from bhot
methanol. 2.8 ga (765 yield) compound was obtaingd. BR-10 1s a
white crystalline solidy .. 126°¢, practically inscluble in

water, highly soluble in methanol, ethancl and benszoue.



Analysigs
Found .. & U, 47.54% ; H, 5,195 5 N, 8.52% 3

Calee for Oy Hio0, PS5 ¢ Gy 47.56% § H,5.18% 3
» ﬁ’ Baﬁﬁfﬁ.

Holecular Welght : 328,

A better yicld (953} was obtained by using pyridine

(chloroform as solvent) ingtead of KpCly as dehydrogen chloride
33@3‘5@ . ; .

6. ( b) (ii)e 2-lgrpholinoe=t=ni t.rMEs-l, &, &benzodioxapha s@h&l‘in-—?.
Sﬂyhié‘;a (EDw11) 2

! ﬁmﬂ
8 VAR

N, _

Seliltro-Saligenin (1.69 ga, 0.0L mala}, marghalimph@smmm-—

dichloridothionate (2.2 ga, 0.0 moLely and Kgﬁ'ﬁa (2.76 gay 0.02

sﬁcle} in 50 mL acotone gave 3 gau i@ﬁ;ﬁ‘ yialg) erude produety this wasg

then disselved in chicrofora and washed with cold dilute HCL and -
wa%@r; afLer drying witti anhydrous sodium g&lph&%a the solvent vas

removed under reduced pressupe. The solid nass was then Pecrystu.

ilised from hot methenol. 2.0 g (6&@ yisld) BPw1l vas fﬁm a’bi:ainad;

- 8 3 ) » 4 o 7 Ty
Bbh 11 iz a m‘hiﬁ& &r}f%ﬁ‘ii ine 501..‘1(3’ e D 149 C: higiﬁ. : soluble



in acetone sad chloroform, moderately soluble lun methanol, ethanol
and benzene.

Analysis:s
Found t Cp 4755 3 iy 4108 5 Hy 98483
Cale. for ' 4

Cpaliys05HyP3 & 5 GLT7H 5 M, 4,118 5
ﬁ’ ‘3'2?%0

Holepoular velzht ;3 316.

6{b) (iill). 2- Llethylomido=b-nitrgeiii.l,d,2-bengodioxaphosphorin.
S-Sulphide (Bh.13):

S .
I Cplig
. ONE e N
. l .

No,

S-liltro - Baligenin (1.89 gm, 0,01 mole), diethylamldophos
-phorodichloridothionate (2,06 gm, 0.01 mole), and K2ﬂ03€2.?6 &y
0,02 mole) in 50 ml acetone gave BDal2 (R.8 gm, 905 yieid) as whike
crystals (sfior working up 8s in B.10J), @.p. 1059¢.

Analysigs:
Found i ©y 43,685 3 Hy 4.94% 3 By 2.25%;
Cale. for p CqqliqgUgiinl8 ¢ €y 43.708 35 Hy4.96/ ;
Hy 9.27Ha

Holecular welght & S02.
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Gelb}liv). ngimewﬁ?l&ﬂib@*bOﬁiﬁwaﬁﬁwlg3,2*b@ﬁﬂ§diﬂ?&ﬁhﬁ$?uﬂrin~
Bulpnide (BD~13)s

. xg @ia'
. O\g’ I;?“/
= -~ B
\ ok

NG,

- Sellitro - Satigenin (1.62 gm, 0.01 mole),dinethylanido-
phosphorodichloridothionate (1.78 gu, 0.01 nole), Kaoly (2,76 gay
0,02 mole) In 850 ml scetone gave .xm.:l.;ﬁ‘ (2.0 gmy 754 yield) as white
erystals (after working up as in BD.10), m.p. 1289¢, .

Analysias
Found s Cy 39,408 3 H, 4,008 5 N, 10,1053
‘Cale.Lor 3 (,anmo d}g;ggﬁ_g § Cp 304415 3 Hy 4eOLbs
ﬂ,;apﬁlﬁ.

Holeculap waigh%~a 2?&.-

G.ibi(7}a 2.Iqograpylamido-ﬁnninranad.l,s,uab&nzodiuxaphgsghorinmz-
ulpnide ﬁmﬁ..l@) 3

o Cii,
o\z: — M- CH,

Suliitromaiigenin (1u69 gay 9,00 mole) isopropylamildophose
phorodichloridethionate (1.92 gy 0.0L mole), RpCly (2.76 em, 0.02



=dZle

moke) in 80 oL agetone gave ﬁmalé €£ 0 gy 7O yield) as white .
erystalsy Qepe 98%¢.

analysigs
S R M e

Found 3 €y 41.64% 3 B, 4.508 § Hy 9,709
Galew for % Oyglly 0,0,P8 & @ 41664 5 H, 4,015

- I\" 2@.7:4 A.
Moleculay weight : 288,

6.‘b)gvt}. S Pyr2ol Adinp«tend rﬂn%ﬁwl,u’uﬂh@ﬂgﬂé103d§heSah@rinwgo
BSulphide (Bb.lu) 3

' 3
I q
/‘\/ .
No,

Saliitre - Gudigenin (2,90 g, 0.016 mole), pyrrolidince
phosphiorodiehiloridothicnate (3.45 gm, 0,016 mole), K0, (4.6 ga,
0,032 mole) in £0 wl seotone gave EDL1S { 4 g, 8&;@ yield) as
white erystals, mep. 134°C,

Apnalysigs

Foung ¢ Uy 23,835 3 Hy 4.875 3 Ny 9,285

Cales for ¢ GyqaHya0 8aF8 1 Cy 43,915 5 Hy 4.428 5
Ky 9,335,

Holeecular welpght 3 300.6,
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- @sf h)é?hﬁ.) 5 2»919“4'1&1&@4&»@5 ﬁmﬁmw ﬁﬁﬁ’.»h.zzms.iumm@&,ﬁ.wm.@-
| B‘aﬂgﬁme ﬁbL ..ﬁ)‘ .

o &-mtsma&fﬁigmm {d.& By 0. 02 aom), pipwidincpmsphara- _
Vdmhlerﬁ.ﬁwhmmm (b, 55 gm, 008 m:le)’ E{atms s;z;.s; e é.% RO2E)
:’.xi 50 @l acetone gam Blalfi (Se5 gm, B ymm} as wsx:l..ra crystals,
. B wo"a.

| &naig sigy
Found | N ﬁ&‘mﬁ 8 &i, t&.'?l/} t H 3-3uﬂg
o galo, .’fm‘-’ o 4 amﬁwg@% -3 C, 4%&:.73% § ﬁ, ‘3:.??@ g

By B.90k
Zﬂmneum? maig’z?: 2 &1&.6



-y
"—l.wsd-v

Enﬁﬂﬁylﬁﬂ$uﬂ»bwh$b?ﬁwqﬂ-isJ,uwﬁtﬁ”@ﬁ AnXauhosphorite

Hefmlatlde (BUwl?)3

i

| t[}

Baill ”}*wfanm.‘i‘ : {1.7 L‘fﬁ’
ahorodiehloridetlilonate E
Q,0216 wole) dn 60 wl ’getone gave

erysiilay e Pe G40,

analysisg:
ot R iy Tl - T ek
Found v 0y BleiBH g
Gale, Lop 3 E}Lﬁ i 4#;}4;1,,}‘ w3
i‘; , ?w 'L,“-ip ’.

Hplaculary 372,

Q. U3 mole
2 prasi I e ld 15 Eﬂi}lﬂ)’ &s;}

Blwel? (3a0

Dl e !‘%{C.zi f..u },‘, C.r‘

2onYL anidopho e
!. Lt 3 2 t:m’

ity cm: ¥lsld) as

iy 669 § Ny 75053

;G Bl.BLe 7 Hy G725 g
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7, RAL IHSBETICIUAL ACTIVIFG s.hi CxJG‘ﬁ”Q&CkﬁBLN

Ingeeticldal tests were performed on the Amerieen

Eockroach, Periplanets ameriesua (Linn) according bo Bugvine wim
ninoy godlific aeimmé 3}. Adults of Pe auericsns weig,hmg mmm; 1 gm
o l.2 gu were collected in the month of Hay « Juney 1980 from ong-
particulazr Lacaﬁmn of tha Horth Bengal Undversivy Campus. In 'fs’imf
fisld Shey w&re never axposad to any organophosphoris dngecticides, |
For preliminapry expeploenty ten rosches in esch pot were sxpoged to
different dosases of the compounds n @y sugar halt and after 48
hours the moriallisy wiis detarainsd, and approxiaazte 100 4 uaz?mlity

(&y0) value range § }ug/gm basis) vas found out.

Yo Getormine more procise Llyny value of each compound,
one cochroreh of known weight in cach po% was exposed Lo known quane
tity of the slkylamidophosphorothionates progressively ineressing its
concentration by 1 hg for the dlmethyl anide eompound (range 1520
Jrg/zm) snid for the other compourds the concentration was incroaced
by 2fug/gny for salithion and the methoxy compound (BD-8) the cone
centration was ingreased by 1 /ug/gg{aa Zach exporiuent was triplie
eated and the average LCiny value was found out by using tho siaple
" spithactloal gracedum' « Bef'ore gonducting tho experiuenis on
thom, tha cookroaches were Kept starved Eaor 2& hoursz. lovever, the
verying suseeptibiiity of male and female roaches Lo Aifferent ©Ot

pounda wers ignoyed durdng the oxpurizent.



liefuinthosporiug & &pg. was amp&oya& for %h§ test of
T ,
antifungal aetivisy by usiug polsoned Pood technique . Apetous

golution of sultable gquantliy of the alkylamid@bhaayhorethiana&@s
in aterile watcr containing 0.2 por eont Iriton.i wvas incorporated
ingo melted mald agar u0 &3 talgat the camnenﬁtaﬁioa 5 =« 130 ppm
for the lavpropylamido compound iﬁmwm%)Aahd 50 « 500 ppr for the
othay compounds in the media. 3The test medium was poured into |
starile pabtridighes and after golidification She 7 mm 8 days old
oulbture dise was placed ascepilieally at the centre of the petvridigh.
Tares roplications o ezeh test wilbh appropriste conirel under same
- eondistions were saintained. Zhese petridishes weore iucubseted at
2¢ + 170 for 48 howrs ond then the observasions on the diamcter of
the ¢colony were rocorded. Fercant inblbiticn over control was cale

ul&vaﬁ zal&ewing she equa&i&n given by Vinaanté )

fa. ACCUT HAL r;m.mr‘fx .»,Lﬁifb ki rmm

Ural Soxiclty testing was condueted on €.12 months old
male white albine rats, welghing 140.200 g@,‘each bouged in separate
conpartuenss of aféawm. M1 snicels had free access to food and

ater. Different dosazes 0& & compound were mixed with bolled £ish
'and given ﬁa The animala at their hxbitualcy) feoding time. fh@
marta-ity wiuhin é@ hourg were roeorded nl mng with the Soxie sympe

tonse Acubo cral toxie dozage was found out by varying the azouny

of Compound. Pacportionatly. The mgbau,u aanowrt
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of compound wasied by the anlanl during dieting was roughly escounted
for in determining the dosags.

10, ANTICHODINESIERASE ACZIVIVY:

The organophosphorus compounds have a common PharnstGe
Logical propsvly whieh 1o the abilisy to inhibit the activity of a
group of enzyieg, @5@@0i&¢3y aeesyl nhalinesﬁegaae ﬁﬁﬁhﬂ), involved
in the hydrolyasils of esters ol choline. Ulige these enzymes present
widely in insects and mammalsy the organsphosphorus compounds, used
as ingeetleddes éis@‘eghihit nﬁgh msmrelian Soxicity.

Shere are Qour major methods for agsaying eholinesterw
sse activity and offect of inhibitors, Chose wethods are pobtontioe

metric, titrimetric, asnometrie and coloriamatirle.

10, (a) AHZICKULIRESILNAGE ACK LY LY lxi BLUEER LY LI AL ii&i&&bmﬁﬂi‘;!

The sewstyl cholinesterase inkibition of housefiy head
brie (UFACKE) has been metgured by colorimetric method of Kramer
and Gamsan(lg’ll), walng ihdgphmnglvace%ﬁte az an internal subzirate
- indicasor in 0.05 M phosphate buller of pi B.0. Zhe enzymntic

rogetion Lo inﬁogh@nyl acetate L2 ag follows:

@ ’o i~ s g@i—ﬁ——% 0:.: —@*O “’C”—CH

pit 30
blue (% 6?.5%1'9
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ihe reaction mixture wmaimd y #f buffep e‘antaiamg E'zmaéﬂy head
brad (1 ml of this sclutfon contained Afiy-hend) and 0,15 mi L indop.
mnﬁ. poeiate (Sossl volume = 5,15 ai, Cone. of indophenyl zmetate

~ 10"91), The seadings for control sod :aamgles were taken at 625 na

afcer exagtly 30 m*mums incubation,

1. Butfor solutlons (0,05 i potessius dibydrogen phosphate) s
Ciark and Lubs bulter of i 8,0 |

6.8 gm KiigPOy dissolved in 60D ml of waSer was mixed
with 475 ol of 0.1 ¥ HaGH solubion end dilubed %o 1 Litre after fhe

Pl wasn adjusted Lo 8.0

2. lndophenyl atetate ¢ Horking solutions

0.008 ga of indophenyl acelate when dissolved in 10
mk of sbsolute ethyl aleohol gava- % .3 X 10_"3 H soluzlon so that
the final concendtrabicit of the Andophonyl seetate in the raetion
vogsel was slwsys 9.6 x 1070 i, |

3. Glycercl solutlons

10 mh of lz},yeeml WaS ii:llum& to 100 =1 uith

abxso}.utm mle oliole.

4. Saline solutlon 3 D.9%

>

9 gm of HnCl wns digselved im 1 Litre distilled

vaters
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G 8231t solutions

g 2,08 pm ol & ‘*ismgmzmm enlaride and 2,15 &m of HactL
verae eiissawad in 280 mL of waler.

6. ;*z.’eapara ion of vorking solution of aeeuyl,cmlimasmms@
?’(mm Boliset Ly-leadns |

' About 50O hougeflies (liison dowesties) closed in a
glass vossol Were &topdd in o deap freeza for 1.2 hours, They vore
thon transforred in a contalner vith finely broken dry fce, vouoved
individuslly from the combainer, decapitated with a shaving blade
and Poroeps. 400 heuda warae emmu@d with 2 L of seld solusion and
2 gos of waghed sand in a prochillied gize iig. 1 mortare Yhe heads
we:r@- slowly ground, then trensferred to 50 ol plastie eentrifuge
tube with one 4 @ aliquots df;" eold sallne golution mnd two 5 ml
alizguots of buifer golution. The hesd fragments were ronoved by
centrifugstion for 10 minutos &t 10,000 T.p.ii. in superspecd eantele
fuge at 4%¢, The suparnatant liquid was decanved into a graduated
eylinder and the fragasated heads were mixed with 10 sl of buffer
solution and centrifuged agein at 10,000 rePote ZLhig em.&a:f::ian
procedurs wis repeated Wwice. Yhe supernatant soluSions Wore cofe
bined and the volume wos adjusted to B0 mb with the bufier solution
| a0 that eaech ol wag equivaients to 8 i’l}f»h@tis. Thils solusion was
si‘mm:éé frozen in deep freeze. ne ml of this solution was diluted
to 6wl with buffer solution so that easch ml of the diluted solu.

tion eonteined single fly-head and used Sor vseh set of the
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experimente
10.(83€41) METHOD:

A serdes of 165 ml pyvex boskers (nunbsred 14243 o4e
secesvasectte,) contalnlng different aucunts of inhibitor (¥ig.,
. BPe1/ID.11/at0,. ) in acetone aloag with one marked ‘control! withe
out inhibitoras wers arranged. ﬁ.b mL of gly‘éerg},, golution was
poured in each bosker ineluding the controil. ZThe acetone (4in

baskor 1,243, ebtc.) was removed LY blowlug eold air.

To the ‘conwrel' 5 mi of working enzyme-buffer solue
tion was added and simud taneonsly the stope.wateh was stnrted. AL
she interval of wxaptly 2 nimutes, & ml of Stha enzymeebulier solue

Sion was added to esch of the reotining besiiors.

After emaptly a0 za..,xmms, 0 15 ml af the indophenyl
agatate solution {&.3 x 1079 H) was sdded to the boaker marked
‘eontrol! and . subsequently to azmh Loalesr of the gerles a% the inter.
val of 2 minutes and then kept to be incubated ab 8@"‘("3.‘ Al ter
ineubriion for exacily 30 ainutes the absrobaness of ‘emtml' and
mmaining solutions were gugcessively noted in the gpeotrophotometer
(Garl-zm.sa Specoly. 4V) at 625 nm with reference to mxzme-mri or
(magens blank) solutlon.

:éleulaﬁi@m , ' _
A g NP e {ontro - 3 . 1" \
4 Ianibition = bsorffance (Gontrol) baarbmme(uafglgéo
Abgorbance { Coniral )
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1l ARZICHOLIREBIERAGE ACYIVINI 14 UdiS.Huihi BLOUD:

5
i

The rethod cuployed to deteduine the inhibltion of
the mecivity of acetyl chelinesterasge in gost whole Dlood by OrE8e
nophosghorus conpounds was by colorinoiric wsthod of Xramer and
&mnsenﬂm’m) ¢ Qzing indophenyl aeotaie ag an internal subalratie
indicavor in 0.00 ¥ phosphate bulfer of pi B.0. %The reaction mize
ture contained 5 al of enzyne bullap sa&uﬁi«:m" léliz.a wl phosphate
rufier solubion along with 0.2 ml goat whole biood) mnd 0,156 mb
indophonyl aeetate (Lotal volume = 5,15 wly concentration of 1uidoe
- phenyl acobate (Sobalwoluws 25y 155 goonesntration of
asetase in Pthe resehion alsbure~U 105 H)e %he resdings of

Toontrol' and 'sample'! were taken at 625 nm, after emactly 30
minutes incubation,

150 mL £resh blood was collscbed
froa gort and mized with 15 gg ssoonivm oxglaie Eam:‘iem;gﬂmﬁmé
agent) in a 260 ml gtandard Joint bostle and was shakon woll. The
bottlic conbaining bloud was then kept in the frooszer ad o%c,

2he other roagents o.g. (b) indophenyl scetate {e) phosphate
bulfer ﬂ@intian aud ‘&;53 glyecrol solutlon were propared just as the
same as mentioned in 10{al. o



Tue Mnticholinesterase Activity in umm wmm blood
wag determined by the same method as déseribed in 10(a). The omdy
gxeeptlon wag that the contents of the beoker was filsnered thooush
a 4,85 emn Whabman No. 1 £81%er | *“ar afser exactly 29 minutes ine
cubabion and the absorbance of the fﬁlﬁraﬁa wag noted in apeotroe
photometer at 628 na with reference to the filtrave of the ensyme.
puffer solution and » i{nizimmcn was ealenld ﬂtm in the same way as
doseribed 4n {al.

13, J[TOTOuiCITY LHedy

15 Fhyiotnzieity ﬁv@*ﬁui%g was eondueted secording to Bho
mg ; }, Aeetone golutdon of the conpounds nized with fixed
amowns of weter conbaining 'i;‘.in, Bpe  Eviton-£ was prodared.d mz. ‘of this
agueous suspension eonbalning 608, 280 or 10O ppe of the cn@gﬁimﬁs
was poured insto & petridish bolicl covered with absorbent eotion.
Ten geeds of wheat (Zpiligun,. Hp. 9 2&22 variety supeided by Hae
tipnal deed dorgoration of Indial wape planed on tha gotion and Xept
ab Toon Lenperaburs (PR.Z70G) far Pive days. ocasionally 2.4 mi
watolr was added in Bagh Q@%?iuix} go what the geods romeined i
moiat epndition, u&f;b segh wae ¥ imieated. Humbor of gaminai;ﬁ.@m
wag go-zsi:;i’aééd aftey & dayae ‘

13,

CUSMLGAR HLDROLYBLS

inae whe aitroe s:ﬁ.&ggmﬁ}a eyelin alkylaoidophogihoro.
i3
thrionates are ansiogous Lo splithinn 4 1% is anvisaged Sto proceed
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w&th She dnisial fiaaiua of aryl ester bond in &iuxaphosﬁhar&ﬁ ring
followed by the lihmra*ian of nitro galigenin.

g

- . R °
e e — O
) o K - OPMN\ /
» U R

- Ok
o
O H I ‘/'R
O —+  HoP—N '
NO 5 . OH

Moreover, the resetivity of nitro sakilgenin oyclie ghés@harothio-
attes is not only effected by exoeyelfe substituents on the phose
phorus atom bubt also it ig aignificsntly fnfivensed by the presencs
of nitro group a2t the para posltion to phienolie U group in thae

benzene ring.
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The cheémieal hydrolysis studles wero performed in 0.0095 M
Badl solution in 80 per cent ethanod of pli 11,85 at Q0°C, Uno ml
of evincl golusion of the gompounds wag added with 2 ml of A
CD.0005 M el s@iu%imn ia@§a1 volume 10 mil. She rote of hydroe
lysis was goalbored by following Lie fovmaltion of altrec-saligenin
andon ab 400, 410, 420 mod 430 pm in & Curl Zeiss Speckol &
s@&ggroghot@maﬁer, uv sgéctﬁgﬂgf wha aikflamidap&aagharatﬁianntes
and hyéfﬁly%ig'gra&usta wore azanined prior to Kinesde ssudies tal
show 3&&%‘OV&RI&§ in relevant absoprption punks wore n&ﬁlgraaent.
The congentrarion of the hydrolytic produrt was deteralnd from
the extinetion cu-cffleient value of Genitro zaligenin ion the
gang 0.,00556 M ﬁaﬁﬁ'@aiutiﬁn at the seld wave lonpgithse <he @a@udé
£irst order pato eﬂﬁamaﬁts gxﬁydi wore dotersined by the Loast

square rogression anfilysls.
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B, RESULTS AlD DISCUESLON:

1. Yﬁmm:ﬁi& bd

Oniy four a&%ig@niu cyclie phogphoranidothionatos
a4y _
have zo Far baen reoporied » Zhe physicual properties and per

cent yield of these coupounds are glven bolov.

3 S
I P!

| By
Amido Group § | @mia YieLa Boge CC7ma Hg,
Hethylomldo K - 35 20 120 - 123/0.2
Bthylanido £ - a7 - Undistillable 1iquid.
Dimothylamido & » 36 o7 218 - 122/0,2.
Diethylenido K &% 13 f 119/@.“

prorersy

. BLL of thom are 1&qu&as, and per eent yislds are Low (15.??ﬁ)(1})
The methylonido compound (Ke35) hag been propared aob -49C using
pyridine ag dehydrogen - chloride agent in chloroform solutiony

the other thres compoulids (Ked7, Ke36, #.38) have beon preparad ot
a&avaﬁad tomperatures (60.80°C) using anhydrous KnCls as dehydrogen
-chiéride agent and coppuer ﬁawﬂ@ﬁ an cavalyst in Tolueno with low
Finld.
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Wa,y however, guccesded to prepars the nliroe.gallgenin
eyolie phosphoramidothionates (Be10 to BD1?7) in solid crystaliine
Porm with high yields (Vable, given below):

s . B ;_
Zn O&f - ¥ iy - °
NO,
Amido Group ¥ield () mepe (2C)
' Gyelohexylauids C%.90  ws
o 1l Horgholino 60 - 80 49
Uh - 12 Diethylamido - 80 - 80 106
BD & 13 DimethylLamido 75 = 80 . i28
BD « 34  IsopropyLemidp .70 - 80 88
BD « 18  Pyrroiidine 8D - 80 R X3
BE - 18 Pliperiding B0 w» S0 130
80 - 17 lonylamido 80 - 90 e

The met&m@ﬁ i) due o Hto gb.al W employing KkoC0,; and copper
powiser b elevated tempsrature in benzene wag twied for the prepalte
tioa of tha fﬁzsetiwiamiﬁe compound (Be13}3 in thalt chse, a pasty
mabordal was obtained froa whieh 46 was difflcult to geb ﬁm pure
eom*gaux;ﬁ.

| Attenpts had nluo been made several times to prepare the
z-amthylmi&o-@-nii;zm-iﬁiul,.a,ﬁubem@(ﬁ@mgmssﬁ‘xzarm*z%-su}.mmga, and



i%s ethylanide analogs unfortunately, in eash case a viscous
yelloviah liquld was obtalied. THC of these Liquids gave several
~ apots indleating the presence of & muaber of mmzzémds; ths pure
. amidophosphorothionatos could net be isolated froa these 1iquid
sixturos. | | |

T 18)
fremiyn and Akhtar  bad roporied uhat cm nor;: sma-

iinophosphorodichloridoshionste 13 a i1iquid (D.p. 200=103/1.5 ma)g
fusoo smci l:éarmlm( 16) haz alao reported the sane (b.pe 107.110/2 =
na)e We couldy however, succecd to obialn the morpholinophosphorow
dichloridothlonate in the form of white erystalline golid (M.pe
d0-31%¢), |

2. BPECLIAL PROFESTLING

The structures of the ality'lmtdnpmsmmm*himat@a
have bmm d@nwmiﬁad by chemleal enalysis and UV, IR, mass and
MR gpectrm. The mmlyme.al deta adlong wibh m@ physicol charag.

teriatice have beon progenbed g;z’wime};.f {Mcti&n AJ,

The spectral data for different alkylaaldophosphoroe

thionatas ave piven bLelows
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3, BRECIRAL DAZAs

prox st L

(1) L’-tayclamxyxxamﬁ,ﬂa-ﬁnniwwé:ﬁ-l,a,ﬂ*.banmdimmpmsthin-ﬂu
SGLDhAGE (Bl

o

B (g 405 ) =200 na (og € = 4.061)
» g ’ W

IR (Fig. 5)s

1020 Cu™t (o) o PeUu€ (alicyl)s

1240 €q L (vs) and 880.920 "L (3), P.0uC (aryl):
1515 0ot (=), asym. str. of nitro groupy

1340 G+ (a)y syme stre of ﬁ:mro £POup;

800 Ca*t (s}, ¥ =8 (I)g

650 ™t (m), P = § (IL)g

3300 Gn™d (m), W - ¥ str. g

1620 ™ (w) and 1585 Om~ )y two componsnis of

the substituted benzone ring “quadrant gtrotsa
eizi-.ng" C =g w;wr(at:m g3

1480 Co™ (m) and 1480 Co™ {1}, two componznts of the
substitused benzsne ring "semlcirele stretohing’
¢ = G vibrationss

40 e () 4 ¥« i 5. (akso arvomniie C=i=0
bendingl.
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Hags (Fige 6)3

-mn

328 (%) 34.5
206 | 43,5
295 (bage peait) 100
\ 279 | 45,0
249 33,0
230 85,0
198 54e5
152 69,0

i dna ) (QUCLy) pam (Flg. 7D

1.25

LeG .

Je 2
3.8
5.45

Tel

8405

Ge2

(8liy multiplet, -Clip -group at 4 position of
the eyclohexylaminels;

(@, mulviplet, LWO =Clige Zroups at 3y3°
position of the cyélo&mmlmim};

(asiy mulviplet, two -Cj'ié- groups av 2,2' posie
tion of the cyclohe:q:lamm}{a)

(i, mlsiplet -G8 groupls.

(1, multiplet ~FPeiflile groupls

(2ily, Gctet, ~Clip- group in dioxaphosphorin
ringly '

(Ui, doublet, J = 8,5 Hz, one aromatic hydrogen.
weta Lo nitro groupl;

(1, doublet, one arcmablc hydrogen ortho to

both nitro group and Cige group of dioxaphose -
phorin ring);

- (1, multiplet, rsaaining sne aromsatie hydrogen)



296
oo

- 80t

3
T

279

* Relalive infensily
3
i

20

NO, ' : ‘ - - S o o . e

900

BDyo :
162

i

/]
[
(=]

196

. |
& -
Anrsusquy omporoy - o

249 230-

(N [
. 300 280

o-‘l lv»lJllg Ll

il lllm‘llll

260 240 220 200 180

.mfe

l }l] | /f-d O '
160 .

.Fig. 6. Mass specira of -2- Cyclohexylamido - 6- nitro 4H- 1,3.2 'benaodioxaphosphdrin—a— sulphide .
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2000
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NO, ¥ 1257 (e)

B Mg

—H>

10.0 Q.0 [ 7.0 6.0 S0 Y0 2.0 26 t0

FT-80A SPECTRUM No. Z730/ ..
OPERATOR ... JHS._. DATES/PI_
NUCLEUS._'H..... FREQUENCY.19:S___
SYNTHESIZER SETTING _........
EXPERIMENT NAME .o
FILE Name . BD-10

sAMPLE ___BD-le

LOCK  QINTERNAL  CJEXTERNAL
LOCK SIGNAL..L Dol

SPIN RATE. ZA_rps,  TEMR.IZ.°C
INSERT___ .S ___._mm 'H

ACQUISITION -

SPECTRAL WIDTH (SW)__ 7200 _ Hz
NO. OF TRANSIENTS (NT)_looQ. .
ACQUISITION TIME (AT)._2-0.__ _sec.
PULSE WIDTH (PW)____ 20 /Y usec.
PULSE DELAY (PD).. o 5EC,
DATA POINTS (OP) .. LEXC .

TRANSMITTER OFFSET (TO).4.3.
HIGH FIELD......._...LOW FIELD,
RECEIVER GAIN(RG) D

DECOUPLER MODE (DM)._.—
DECOUPLER OFFSET (DO)

NOISE BANDWIDTH (NB).. e kHZ
ACQUISITION MODE (AM)... .

DISPLAY +.o

SENS. ENHANCEMENT (SELE0&__ sec.
WIDTH OF PLOT (WP)...... 795 Hz
END OF PLOT (EP). .. @ __Hr
WIDTH OF CHART (WC).._ 223 __Hz
END OF CHART (EC). . @_____H2

VERTICAL SCALE (vs) {38 .
REFERENCE LINE (RL) (-4X) TMS_

£-Der (gpheerion..

128. 7 ﬂH NMR AP@.G“’Y"W of 9 - Cﬁdoﬂ\ﬂ,x o — 6~ o —
~4H-13, 2- b@wg/o oL'voxa/P.ﬂws?ng'w - 2~ /JMQF?VLcYa,
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(i1} .4 'ﬁhmilﬂo~6~nitfa~4ﬁﬁl,3,E»banzamiutapheaghgranmﬁ»
aulphide C(BD.11):

Bo0i ,
UV (Pig. 8)s ;X\ = 274 nm (log € = 4,908)

s max

Ia ggigeg)ﬁ ‘

1020 cw™* (s) and 980 Ca™ (vs), Peiled {a&kyl};
1260 Ca™* (ve) and 886 Ga™t (a)y Pu0aC {(arwll;
1520 o=t (s), asym. str. of nitro groups

1320 Ca™r (va)y syime str. of RLLro group;
820 ﬁﬂ“l (8)y 2 = ﬁ'€23;‘ |
650 Ca™t (u), P o= 8 (1D
7@@-@@'1 (@)g © w H stra
1620 oot (w) and 1685 CoE {m), benzenz ring “guadrent
ﬁtﬁuueﬁlﬂﬁn vitrationg.

#aps (Fig, 10)s

afe #BL

316 (45 43,0
o84 60.0
283 {(base poak) : 00
198 70,0

158 46 a4
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A AN n P X
ocHg N0z

i BD 4y

Conc = 1'58 X10 °M

A max= 274 nm (logé 4'908)
i .

] g - [} 1 1 L S ER 3

200 220 . 240 260 260 300 320 340 350

Wzo.oe lenglh, om ———s-
Fig. 9 UY spectrum of 80y, in ethanol
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Relative (nlensily

5
1 N\
7 0\?——N 0
N o —
NO,
80t BD 41 - 80
198
60 = 284 ' ~ 60
230
+ i52
316 (M )
40} 4 40
200~ l - 20
1 m l L lll“{J’ e
0 T L T T ) ” B ) i T { ) 7 /L'
320 300 280 260 240 220 200 180 160 Y

mfe
Fig. 10, Mass specira of 2- Morpholino-6- nitro 48-1,3.2 benzodioxaphosphorin-2 sulphide .



b et éﬁ_ﬂﬁﬂl@) pp@m (Fige 11):
/M%q
- 3B (i, oultiploty « & group of the morpholine
. s ULS | ~ gt * - ringly
3.8 (41, oultiplob, 9 group of the morpholine
\ S CHgw .
| g ring)s

5,458 {24, Uetefy o Clye group in dloxaphosphorin ringly

7.1 (1, doublet, oue sronrtic hydrogen meta %o nltro groupls

8,08 {(lii, doublet, one arometic hydrogen orthe to both nitro
group and «Clqwe group of dloxaphosphorin ringl;

Be2 (1, mulbtipled, remaining one aromelie hydrogenl.
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(1il) 2a8,H « DiethylaniiomGenitro=di.l,3,2-benzodiogaphos-

phorine2esulphide (BD.12):

BEOH
UY (Fige 12)s ;\ = 206 nm  (log € =0.979)

nax

1i iif?ié;ow} 4

1030 Cu™t (ve), Pe0-C (alhyk);

1235 o=l (vg) and 880 G~ (valy Pelel (aryl);
1515 omel {3)g asym, str. of pitro groups

1345 cn~t (23)y syu. stre. of nitro group;

as0 en~d (a), P = 8 (I);

840 Ca™t (m), ¢ = 8 (Ll);

785 Gt (al,

AB20 G (w) snd 1585 gt {sJy benzene ring “guadrent

stretehing" vibration.

L5 ¥ r

a9 AL
302 (4%) : - 25
269 {(bage poak) o 0
198 483

182 : 10.
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.17 v -
s : )V
‘14 F CuH
i emg
N ‘
Cg”  TOcH3 Ko,
12F ‘ '
BDyp .
Conc = 1'656%10 ~ M
-1 P .
Amax = 295 nm (log€ ,3°979)
08
.°6 b
‘04
‘e2p
[+] 1 1 el o - L s Lo 1 .
200 220 240 260 2860 - 300 320 340 369 380 409

. - Wave Ienglh,-nm-;—* E
"Fig. 12. UV spectrum of BD,; in ethanol - .
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Relative Intensity

. s~ :
O

S0 269 . O, CHzCH3
‘ ' BDy2 _
20 - 100
eo}- 4 &0
40 . o ' . -1 60
202 (Né) 198 . - .
20} ' : : ' - 40
ol il o} o . =
200 Ly L L L | W i B b
270 ] aloo O s o Y : ll].lr ;4;‘1_0
. . . . . . . . - 150 4
Flgj iuh m/e ' :

M . - - - » . ! .
ass spectra of 2-diethyl amido-6-nitro 4n—1, 3,2 benzodioxaphosphorin-2- sulphide .
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AR O (CBCLy) ppa (Fige 15)

Lo 1 ‘61’1_:, zl'iﬂleﬁ’ d = ?oﬁg two »G’iia @0&{3535
| - e

3o4 (4, mdsiplet, =8 _ groun);

Clig™
Se2 (28, multiplet, wllige group in the dioxephoephoridn
ringl;
"?.ﬁﬁ (Ui, doublet, one aromatic bydrogen meba to nBiltro
groupPy
8.0 (14, doubleb, ocne ereustic hydrogen ortho to bobh
nltro group and Gis- group off dloxaphos.

phorin ring)s

8.8 (Ui multiplet, remaining one avomatic hydrogen).
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1
0 PPM (3] 4.0 3.0

60 MHz NMR M .
SPECTRUM NO./o 2. _. e

OPERATOR:. - .o -c2enn DATE. ... 0.c.n
SAMPLE:. ... _.--.- PR S
T D
el
SOLVENT | — —|- ~ —
TEMPERATURE [ — —~[— —~ — ‘c
FILTER BANDWIDTH | . _ _f— — — He
REFEWLD [ L —]= = — mG
SWEEP TIME [ — —|— — — zec
SWEEP WIDTH | — —|— — — Hz
SWEEP OFFSET | _ |~ ~ - Hz
SPECTRUM AMP. {_ _ |~ - —
INTEGRAL AMP. | _ o e — —
REMARKS:
EXRXER
N CHART 560~



{iv) 2 « Hy He Bime»ﬁylamiﬂc-ﬁ-ni&ruaaﬁ-1,$,a-benzadiagaﬁnaggha?iﬁu
S~pgulphide %ﬁdal&). o

Kook

Ul (fig. 3608 A 4 = 205 nm (log € =4.008)
1a (Fig. A7)+
1010 o™l (ve), Petlel ﬁaﬂzyx9;

1260 ™ and 880 Gu™t (), Pe0eCs Caryl)y
1820 Gt (z)y asym. gbre of nitro groups

1340 o™t (aly syme stre of nitro group;
220 ta~ (s}, &= 8 (L) |
645 ™t (m), P = B (IL)g
780 Ca~t (m), P = I str;
1620 Cn™t and 1585 Gm'lés), beugene ring quadrant
| strotehing® vibration.

Hags (Fig, 18):

-G | "
2% 9l.6
230 ~ TaO

198 (base Q@a&) 10
167 - 7l

158 o 0e8
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Fig. 16, . UV spectrum of BD,g in ethanol.
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H S4B 0 (CDOg) ppm (Fig. 19):

oldde

. P i
2.8 (6H, doubleb, tWo «Cli, groups in ~- I )3
~ Cﬁ‘ia

Set (2Hy mulbtiplety - Clpe group in the dioxaphosphorin
.. Ringls

7.0 (Lif, doublety ona arcuatic bydrogen mete to nitro

- groupl;

8.0 (3, ome aromstie hydrogen orthe to both nitro group

and - oe grouap of dloxaphosphorin ringls

8,18 €"IL%§, nulviplet, reuaining one avomsic byfrogeni.
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{v) 2ulsopropylanldoeGeniiloedinlydyfehonzodioxaphosphoriliede
sulphide (BDeld)s ‘ ‘

B0
BY (Fize B )\ = 295 nm (log € =3,218)
AR |

Ia Fig, 21)3

1020 tod (va),  Ea0-C Colkyl);

1240 Ca=d (5) and 880 ™1 (), Peel (aryl):

1518 Ca= {m)y Boyie str. of nitre proups

1340 c&n‘fll {‘m.}, Byt 9P 0f n:&‘f;i?d grow pg

300 G > (s)y P = 5 (X

@50 ™t (m), P = 3 (II)g -

1320 ii’mf'l (Wi and 1885 sta"l {u)y bongene ring "quadrant
stretehing® vibrationg

3290 0™t (8), 0 - 4 gtr.

Hasa (Fig, 23)s
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The

nitro-dlie1y3,2 benzotloxsphosphorin.2-sulphide have heen reported
(21)
by Des et al .

A = Oy (BLat )
= Colig (BDad)
= finliatly (BDa3)
@ DeCylig (Bn8)
2 $eCtn (EDe5)
= delyily {BDe7)
& Cgil, 0CHy (BiW1)
= Gaﬁ&ﬁ@ﬁi{*, (Lia2)
2 Glly  (BDa9)

Rho Vi MR signal at & ®5.4 ppin A0 Hbwl, BDeZ, BDa9 and ED.10
{end also in other aliylanidophosphorothionntes) is different from
that of other compoundse Hipge 34 im the 11% FAR speetrun of B8,
¥igs 386 1a the lﬁ R gpectrun of B2 and Fig. 7 13 that of Bhe
10. If we study the three charts (Figs. 34,35 @ ?7) in the given
order, it is fairly evident that the chemical shift difference of
the probons 1;1@,_‘& & liiw is Inepossing in going from B8 to delD.
Alsn, the Zesubstituent is at the gemetime inoreasing in bulk, and
probably speading more tige in the conforaabion with the least ‘
gtoric intersotions. In D10 (aleo in other aligylauidophosphiorce
thionataeal, this may be malnly in one cenformatliong while in BB
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{also in BD.d, 5P.3, BHD-6 ote.) it sppears shat both the chesiesl

- shift difforences and the difference beivween 3y ang
\ " Pallelly 4

By o ére guite sasll. ZPhiz suggests that the acleouls exlsts
as an sverage of bthe two conformations with rapid 131@@1*@;&%&!&19:1
botwesn thewm. In tho case of BBy 46 seems that an invermsediade
agituation provails,. slailar to Bl and Hhe2,.

in ei.ﬁh@z' of the conformations & & II

-. 3 3
one af the couplings, PainCulig or J PaleCall gy will ve large

and other one will be small, siuge the PU.U.H, dihedral angle for
ofie of them s cloge to 18O and for the other it iz close to 60°%,
%he plot-oxpansion of the 8.0 = 5.8 ppm reglon in BLLLO (Fig, 38)
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congients, Conseguently we can conclude that DUl i1z probably
mainly in one conformation. WA She otiher haid, the pabtlern found
in 0.8 e¢an oniy be wxplained by nearly egual (bubt not emactly)
coupling congtants and s s3all chemical shift diffémme in i) and
Hyy which requires rapid inueremmrsion to glve sb average of the
coupling conatants and chamienl shifts. B9 geoms o be an intere
medlate case, similar to BU.1 and B2,

The small couplings seon in Fig. 36 avise frem coupling .
to the zromatic ring protons Hﬁ y o and HB" The conflormation II
seens less hindered for bulky substitusnt groups such as those 4in
Bla® and egpecislly in Bl-lD. Shoraefore 1ot us azsuue that 1n Bl-10
contforuation II predominates, i that case the dihedral angls of
" 180°% beloungs %o Hy , and we can ldentify 1t as the upfield group of
lims‘ showing squal coupling of 0.6 iz to the three avomatie protons
Hge by and Hge froton Hy 1is more atrongly coupled to iig and iy
vith J = 1,0 42, bubt not %o H.. %his can be confirmed by spine
decoupling experiments shown in Fig. 37 and Fig., 38. In Fig, 37,
aromatie protons 1?15 and EL, werse arr.admwﬂ a% Bel ppm and the triplel
éwuctum of Hy dissppeareds {;iw'quartai: structure of Hy also
covlapsed due to irrpadiabtion of 155 and H,;._ viiieh premoved the affects
of their sping, but Sthe resldual line width magdisg the remalning
swall coupling to U,, However, in Fig. 38, in vhich only Hp was
irradiated, we can see that the quartels have hecoms f;rs.plaﬁzs ns
expected, '
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The plot expansion af the ammﬁc wgﬁ.an (Fige 30 fm»
- BDa10) }ahaies the bagle ABA mt:"rsmm with fhe additional long range

| goupiingg 'i‘;d Eb and V}LI, -»m :‘mm&mwa blon of m:‘;r spaetral reglon
4ia faeilii;atm %3:;' ammi zin{g a‘igg. 0 m whiel ﬁm nﬂﬁ?» group in zhe
d&axa@huagphorm mug was ﬁmmm@m in Fige 404 H7 appears as an
eigh® line paticrn, ir: :l e &9, mmh Line of **‘as.ﬁ pam:exm iz splic
by Whe z:x'o»ans R{w and H«%&B into Lriplets wi«h Q.ﬁ ﬁf’ spdoing. Thig
| 13 tha wa'@rage of the &ca&ua& eouplings 4 Jh? - Hyy = L0 ¥z 3

Jﬁ,’ - = 0uG liz)y due %o tho .ma& »ixm‘; Hy mﬁ :ia are gtrm:gl.r

g2
cu.zp}.@d { Jh i - = a,&.,?;m,l Az;zv.c%__ -aa,gawaw& by a small ahmﬁm&l

)
shis.'

. o 1*‘1:3. 4l and Pige 42 ave téa«a"'gblaﬁ exsvm;iama of iDa1H
and BUa16 reapec savely. " Zhe ~(ig= protons in the di.ozaphosphorin
‘rmL are nan-mguiml@ns and have chemleal c:hifts in both compounds
' 'af b.a ppm and 5.85 ppm.  “he ecupling to the 33'9 nucleus is 25 liz
| for one %;im ~Clize protong and 6.5 g Cor the other, & Emmmg
podol of the moleculas s@mus 5o émwa o stable conformation in whieh

.m‘atan hﬁ iz qzami.@qua&m'ial ami oroton H, A iz mna&-»ami&
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The assignhment of the protons Hy snd Hy 4n the speetrum is based
on the eouplling conatants to Hhe 3"‘? NUCLOLN. Lhe Pulwl.il dihedral
. angle is 180° for the guasie-equaborisl proton "iB, and eloge to 60°

for the quna:ln&xm& proLon m o Zhus HB is ﬂswli,zwd Lo vhe G.2

gopsa waﬁcn ( J oo

provon’ { °s, Palulaliy & 6.5 Ha), This rem&m in the quasl-cquatorial

B @ 28 AE} ami akk is assigmed o the H,85 ppm

proon having the sasller chomieal shift,Aand the qmasi»axial
having the larper one, which is contrary to expectations based on
,awomakia ring current effectg. 'Hawaver, the P = é bond also can
'exert the snisobtrople paghetie offsets and these nighi easily ree
vepse the order of the ehemical shifbs. It 15 easier Lo Live with
this than with a vioﬁﬁtﬁwn of the Aerplus-typs rolationship for

spin-couplings which geswms generglly wvalid.

Peoton iie 1s ddentilied &1:;,7.66' ppn by 4%a 9 Hz coupa
ling aonstant Yo proton s oat 8,14 ppm.. This leaves proton x«is at
8,0 ppm. . Lrrasiation of Eis and Eg,_r.e:;ulmd in éleappsursnee of the
‘long ronge couplings which spli% ¥y dovo quartels and U, into
triplets. Thus, Hy 1s coupled equally to all three aroumatic pro-
tons with coupling constants of about 0.7 Hz, while H, 13 coupled
i;a- wwo of the '&iir@a aroustie provoan With equal coupling constanta
of approximately 1.0 Hz, Hines the sz@sieamial and dquaglsequatorial
protona H, and H}S in‘caraet gifferansiy with Cne glzas and i
elsctrons of the aromatie ring syotem, mgso aif'forencesy 1IN COUDe

AL MOF AUTPTiamg . In pakicai, The bonger  cowp
ling Tor the quasiesxlsl proten sesns in Accord with the idea that



o 1G5k

the bonding elsctron density for #ﬁ is distributed glong &xes moro
or loss perpendicular to tho plane of the sromatic rinyg and thab

: ﬁhis gllows more overlap with the ping pleslectron syabtem whose
maxium probablity funetion also lies above and below the phene of

the ring.

Fig; 270 end Pige. aia ghow the proton nolseedacoupled
136 spectra of Blal8 and wm.ms a% aa.ﬂ_ﬂué. . The saturated carbons
2 and 3 bondg frcm'thé phogphorus show eplitting due 5o 13y 81y
spin coupling. @neﬁé couplings are slightly different in BUe15
- pnd BD<18. §ﬁe coupling o bthe Cﬁﬁ carbon cqa) in the dioxaphose
priordn ring echanges oaly fron 5.53 Hz in BhelS o 5,75 Hz in Bl6,
Thisg probably maaﬁs that the conformalion ls xbmost the same, snd -
this is in accord with the small difference in laﬁ chenieal shifa%ﬁ
€6e11l and 65,82 ppnle Lhe change in 6(130} 1s only Q.85 ppig for this
carbon (Cy), and since 13@ chicmical shifts are ofSen guito sensie

wive to conformation, 1% supperis she similarity of the structures.

The Cily's next to She nitrogen are coupled with
7 evalues of 5.83 nnd 3487 Ha respeetively In HDW15 and BD.16.
The Gll's 5 to the nitrogen have 7T -valucs of 9,87 and 3.63 Hz,
These large differaﬁces are due to the differences in the Pali.C
bond angies for the . and G- membored rings. Fig. 276 and Fig.
31% show the piot expansiocns of the aliphatic reglons of 13,
spectrum in BU-15 and BU-16, clearly revealiag the doukling of the

ilines due Lo Lhe gpin of the 319 nucleuga



Fige 27c 1s = plot expansion of the aromatic region of
the 3"5':3 speetrun of BR-iH. Four of the ring carbong shov measurable

coupling Lo the ‘ﬂﬁ’ nuelouse These couplings are:s

Carbon ' Coupling constant (iz)
(38 - | 8. :w \
Cﬁm o 12,38
€, | 7030
¢, | ofza.a

fhe ‘commmid BD-16 shows emaller shifus for the carbona Cg and Gy,
eompared So those in Bl-1H wiieh asgadn support g very minor diff.

erence in the conformations. Fige. 31b showa $hat the carbon Y %o
the ring nitrogen in BD.18 is coupled Ho the phosphorus with a 1.2

Ha coupling congtont.

Fige 43 1s the 32,2 HWiz 3‘-‘% brosd-hand decoupled 319
MR gpectra of .15 and IDelG. Hoth cospounds gave a sharp 31&?
resonance line, There ls a displavement of 3.63 ppm in the chomie
eal chiit for the zaimspmmé botweon tho two coupounds. Svlootive
dﬁeoummg (¥ig. 4%, Tor BD«16) of the protons adjacaent Lo the
nim»ogen {arrows) navroved the otherwise broad line and showed that
the 33‘? is ém‘gmg}.y coupled to provons Hy snd Hy (abisched to
Cyle “he e—onplm;m are reduced in this spectrum bhacouse the irrge
diea*&im at 3,35 g:m partially collapses 'f;he; couplings o the Proe

tong at 5,2 snd 5.65 ppme Howevay, Lie ratio of the couplings is
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still the swie which 1z agbout 4il. 5@1@@'&1\:’& decoupling of the

protons Tor other compounds ks not yet heen perforsed.

Fig. 456 i3 a plot sxpangion of .9 [46(4) is the
a_yécﬁrum of the aromatic protona decoupled with Clipe groupy 45(3)
iz the spectral reglon of «Cipe group decouplod with i and Yo 74
~ this spectrum (Fige 45) shows that the same eouwpling patierns proe
vail in this molecule as found in BD-10, ED.15 snd BD-16. The
. gmaller separation off the Lines in the Gl":’lg pattern of Ble.9 counparad
o BD.10 indiestes that the quasie-equatorinl position of the 2.
phenoxy éiibﬁstituemz is only za}.igémly favoured over the inverted

LOrse

Fige 46 shows that B8 also displayn the long raige
_e_m;ﬁings to the arcmasie .;;raf:c:ha QF-&E. 47 shows tho Gxﬁq group and
the @-@33}... By irrmidating the aromatle protons Hg and liny shown in
Fige 48y the CH, group can be sesn %o be the AB part of the ABX
pattorn that ari ges fvon 'ti;é Cﬂg and the phosphorus. Zhe geminal,
Al coupling is 14.5 Hz., Yhe éguﬁlmﬁs | 33::.@.@.5{& ana

339”@;&% mist b qulte meall. This is consistent with nesrly
equal populations of the two conformasiongs

-~ The Semperature dependant M e spoetra at 870 Mz in
the temperature range -70°C to +50°¢ (203% o 322°%) of the methoxy
‘eempound %iﬁn.ﬁ) have been given in Flg. 49 «w7h . 1% 13 obrious

from the charts thet as Lhe tomperature is varded, the rabag of
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intereconversions of She conformers snd their relative populatlons
are also varied. IS has aleo beon observed that the signal at

lower Lield of the doullet ab ?5;3 ppts gpiives further, ZThisz bocones
much significant a% 4098 (2339%K}; Purthor s@lﬁiﬁzmgg is obgerved at
~709C (203%). This sugzests that the methylene provons Clgy & Hyy)
are not equivalent o e&éﬁ‘athar, and the dlozaphosphorin éing is
| conlormationally mebile in golution.

iha 1H HMR gpeetra of Blel0y, and the lgﬁg 31? anad Zﬁ

iR spectra of BU-1S and BD-16 seem to be in genersl accord with the
structure Il although Shey do not preclude mmobher conformuation
{i.0sy 10s inverited form, where oxygen and phosphorus lie below the
Jm.l@m' of bhe aromastic ringle Further studies including Ke.ray cryge
ek sm*uévmm detemgination oPe in progpess, Howevar, it may be
pointed out thai she structure II appesrs to explain, to & reassnablo
gxtant, the reversesl of the expecled proton chemical shif't ordsy for
the @uaai-mﬁaz. and cussi-equatordsl profons, due to the position of
the magnetically salsotrople P = 5 bond relabive to the »ﬁ%&a-. group
in the dloxaphosphordn ring. |
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7. IHBECEICIDAL AQRIVITX:

| The oral ingecticldsl activity data of the compounds
against Cockroaches, L. W {Lion), are 1isted in Tahloml,

and the pogults have heen comparaed wilth that of selithion and the |
Bt thOKY «Balt 1 0T Qwilinly 34 Z-benzodionaphogphor in-Seaul phide (Bled ).

Ingeeticidal activity agalnst Usckroaghes, Fe znecicans

ﬁ R
870
0 Sy
o,N /I\ ’
: B , | Cone. ahwmg 1005 @ortae
Axido grou Code S EEEL '
U JUR S, W /4 )

, Cycl.eha.wlamma 80,30 80 » 80
Horpholino BDw11 30fe 40
biethylanido BDw182 30 - 40
Piseshylanido Bhedid 15 « 20
igo~propylamido - Bl 60 « 75
Fyrrolidine Blw18 , >6
Piperidino Ble18 , >76
Hauylamido BDeX? >TH
E -

@ .

Salithion ‘ ' - o 8 o 13
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Zhe data @?Q@enﬁmd in Tobliowl rwvw&&ﬁfﬁha%_ 2ll aliylonile
da@hosghgrﬁ%ﬁiengﬁag have less oral insecticidal activity than the
wethoxy compound (Bb.8) and galithion; BU-B has @raaﬁﬁr insecticidal
aebivity than salithion. Dimethylemido compound has oﬁl}' 15 %o
2 tlmes less ingeetleldsl setivity conpared to salithion; morpholino &
and dlethylanido compounds show 3 %o 4 Sines less Insceticldel actie |
vl%y compared to sallthion, Yhe other cemy@unés are oinost noninsete
tieidal. IiIn whole geries of ziitsw saligenin wxflic -alkyl/ phienyl/asido
phogphorathionstes prepared in owr Laboratory, ohly %h@ metnuxy 2 Olfien
pound {(5lw8J has grester dngeetioidal activiiy than ﬂalit&iﬂn. The
dimeshylanido compound has & bines groatey insee tieldal aawivity QO
pared to diothylamido ncm@aﬁnﬁ. Lo g&_ﬁ& () observesdd the szane in |
cese of Zedlmethylatilio —y and Zediethylomidgedi.l,d,2-benzodloxs.
phogphorin-2.sulphides, Among the alkylaumidophosphorothionates
(BDL10 « BDL17) the dimethylomido compound hars hig&a&% orsl insete
tiedidal activity to romches. |

8, ANTIFURGAL ACLIVLE

TLable«2 shows the antifungal =etivity data of these coRe

pounds (IDel0 « HUL13) againat Heliminﬁhoayﬁrium Spe 3 the data Lor

ﬂinaaan {0 = athyl 8,8 - diphenylephosphorodithionte) nave alse been

presvntod.
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AL compounds (BD.10 to BlDel4) are Legs touxle than salithdon. Eﬁ.iﬁ,
BDe13 and BU-B have greater Soxieibty Lo rats conparcd to aﬁnariﬁﬁbmb
saligenin eyclle phosphorsasidothionates. Before death the rats were
found to suffer rom scubte raapivaﬁa#y %ynubla. in gome casesy &
finid with bPlood-sbaln sozod ma of nostrils and eyes of bhe anie
mals. In 8ll cases, She deeroase of ppontaneous motor sctivisy
occwrred a?ﬁarvgﬂﬂ hours. Saldvabion aa;ﬁ@rﬂgyulak waspir&aion
were pbgerved. In raze of norpbolins coapound the eolour of the
rats become yellow aftar 20.30 hoursj the yellew colour disappasred
after 3.5 days. Ho othaer eompounds showed this sympiom.

The Lb_, wvaluas given here are only aftsyr preliminary

&0
-axpariment and this roguires further work Yor Acurato Lbeny velue
datarmination.  Bowover, the &ﬁﬁﬂ ‘values given are apprecisbly
falr to enable one %o Judge the relative toxicity of the sompounds

to wale white albiuo rals.

1. ANTICHOLINBSTERAGE ACKIVIIYY

Yhae acaﬁyleholinﬁétar&sa inhibi%ion dats for bouselly.
head homogenate {(IIPACHE) and goad wholﬁ blood (blood « Ohi) are
1isted in Toblo~SA « 85 {gp 137-19/) and Enble » B4 = 6k (op 192 —l%)
respaectively; the mala? Ign values caleulaueﬁ by Lonst gquare

progragme are given below (Lable~B)e The data for only five come

k]

pounds have so for becn talton.
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Iable - B
Ang isholilesterase aenivihy on hougefly hand hamaganaﬁe angd gont
Wml@ blmﬁ. ' )
R iy cz;{”;m& | Laa(H) 3 10%
&0 a0
Ggﬂ@ - dufdo  Group (i AChiE) ; {Ghi)
On g % up i
hougefly ¢ goaw whoie blood
miizgmef;me“*ngmfm&ﬂ e '73.‘ .,.. 'i e »ifmm* A
BD » 10 Cyelobexyl | |
BD - Al Horphol lno 5,43 1,04
BD « 12 Diethylasido B8.26 | )
B &« 13 ﬁim@gbﬁf‘lmd@ 280 . oG8
BY » 3% Isopropylomtds LB 4,73

16 has been observed that for any phosphoramidothicnate (ED10 to
BD.14), he LFACHE 15 mora inbibited than the ChE-blood. For the

LR ACHE, the Iﬁg

BW13 < BDald < BDW30 < DDell < BEDWS

value incroegses in she ordeprs

ieey the antlaceiylcholinoglorase activity of the dimethylamido.
phosphorothionate is highest, and that of the dlethylamido anslog
is doast. For the Chieblood, she {50 value lereases in the order:

BDe1l < Biel2 < BRe10 < Beld < BDald

lew. Sho anticholinesterage antivity of the sorpholine compound ia
Bost and that of the isopropylazido conpound is loast.
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From the aboveAr@gulta is may be concluded that the dinge
thylanido compound has gond insecte-2eaetylcholinestorase inhibitory
activity, but the isopropylanido compouﬁd has Lezgt toxie offeet on
naanstisn bloodecholinesteorase. Previougly 1t has been observed
that the dimethylanldo compound hns slso Insceticidal notlvity
(azong the @ighv alityl amidophosphiorothionasos 1t has highest
ingecticldal ac%ﬁvity},'%ut the dsopropylamido compound has highess
antifungsl ansivity.

L 2

(27)
. Han?ah)ana Beutsoh analysed the data obtalned by
:;8
Fuituto v 8l from & series of nethyl 2,448 « trichlorophenylelie

- alityl phosphoramidates  in order to olorify the effeet of the

Gl 40 - g* -— 0‘..@... oL

u- ﬂi
ks

ﬁ.alkyl group on uh@ 1nnib1ﬁery aetiviby forr the HPAChE. Zhey obe
sarved that the logarithm of the bimolecular inhibition conatent is

_ eorrelated axcglianﬁiy with Taft'g sterie conatant Es and polar

conssant 3— of the substltuenss tha tulky lsopropyi and terte
butyl groups deerecase inhibition rates hy aterie interference, On
the other hand, the ring subgiituents of methyl phenyl Hemethyl

phosphoranidates dircetly affect the antimcetyleholinestuorase
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getivity (HFACRE) by wvirtue of the slectronic mnd hydrophobie pre-
'pe?giesfﬁﬁ) Rowever, in a ssries of ethyl ﬁ.{aubsﬁiﬁu%@dégghenyl
phoaphoramidothiolates, no corrolasion was observed botween the
rates of chollnesterase inhihiﬁim§ and any of the free energy
parametery for ring sﬁbs@iﬁ&&&%aiaﬁ); moreover, the anticholines.
Lerase activiﬁy (LB ACUE) a?.ghasphorémidaﬁhicla@as 13 not alvays

ecrrezatad with uhair &nﬂa@aicidnl &etivﬁty.

In ease af nitreaaaaigaain oyelie phssphor&m&ﬁotbionaﬁes
antiaeatylc&alines%ar we aetivity s not correlated with thelr
ingeaticidsl activity. Atong the £ive compounds (EDa10 to FET R Y
only dimethylamidn compound (BDe13) shows highest inssesicidsi
getlvity, and aleo highest antia&etyleha&inasﬁenaa& agtivi&y.
&liuougn antiacetylecholinestorase activity of bovh dimethylamido
end 1ﬁcpré@y1am1da gompounda &ra:camgarahle c:so iz 1.80 = 1Q?5ﬁ
and 1.86 x 105 respectively, Tahle-5, Column-3), the inseotleidal

- Betlvity of the dlumethylamido compound is higheat (LG,  =18.20 g/g

100
and that of the lsopropylamido compound is lerst (5008075  g/2h
When the data for other nitro-saliganim eyelic phosphoramidothic-
nabes Will be available we will try %o find oul the correlation
betyeon anslsestyleholinasterase aetivity and By & es well as
?%“ Palues of alkylsnido groupm. Frevicus atudies‘al) in this
laboratory coneernliy the bickogical aptlvities of 098 BetlioXy
Gennliroedilely 3,2 henzadiexaphsspﬁarin—ﬁ-aalghides, a gond eorres
lation, as shown in Lhe foklaiung equatiosa, has heen obitnined
betwaeen the aﬁﬁiuaChE actwivigy ﬁhgus@ﬁl?),un& 6 ,Rg ap well
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g8a 7T valuess

=log I}jg = &y BOG? Q—jﬁ‘ * ?03703 scaenesnee (1)
8 =8 7= 0,842 , 8= 0,3413

= 0.8766 H + 17,1550 cossnenses  2)
nss'- 1’30.37’1&%, g = 03413 )

:.*...{).673‘?,71‘ W ?.7313 [ XXX EEY TN R X} (3)

L o= 5’ P = 3.9351, g = Q3413

= 1,7082 & + 0,0086 E ~0.4781 7 + 7,6913...(4)

G = 6’ » = 0-956@9 . g 2 0.8%13

where;‘ n. is the nuaber of data pointsz used in the regression,

* 4s the eorrelation co-efficienty and s 41s the standard
deviation. Eguation 4 giveg the best £t to the experimsnial

- data, However, equation 3 slgzo gives good £it as judged by Q0=
rreiation co-efflciont velue. Zhege equatilong (3 & 4) show the
great importance of the relative hyderophoble binding consiaznt

{ 7T wvalue) of the exovcyelic alkyl groups. By using equation 4
we have ealculated the value of ";log ISO ¢ and the results have

been presented in the following table:



f’l?gw

.‘3
[
. (
o,N 0
R 16§ LgnlCalenlated) ~10g 150 (observed)
Cit,y 74427 ' 7.53¢
Cpll w0220 6.863)

Gl | 6SMEZ o 6.787
iwCyHe 65985 | 6.756
n=Cyliy ° B k67 | B4 572

T T T O o T T T B T T T o T L T D Ty Sy S L T I Uy i s e D Iy T T I i s o

Ag montioned earlier whon Lhe data {or other eyclic amidophozphorow
thionates will be avallsble we will ry %o find ocut the correlation
between LFAChE and Es’ ‘ Gg well aa .

2z,

The alkaline hydrolysis for sone alkylamidophosphoroe
thionates have been earried out in 0.0095 i HaOH (in 60/ ethanol)
at 20°C. %he ii:fdrely aig data for each compound av different wave
lengths {( A =400, 410, 420 and 430 ng) are listed in the tables 7A
to 11 B (pp Iq*f— 214 }g the valuos of bydrolysis congbant have

bosn calculabed by least square rogression programme, %he hyiro
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lygis data have been sumsarised below (Toble )
..amm....i
Hydrolysis of nltro-ssiigenin eyelle amidophosphorothlonates)ph 11.88

(504 Bthanol), Temperature = 20°¢

Uifnges | Anmido A Kyoa twerage .

Ho™ -} Group in gz (man™>) Bpya ‘e
(min=1)

N 2 3 4 8 6 |
~ s L & Vet e B e G £ ® B @ A 43T T S e VO MU TR I RSN LR Y 5'”7232“' FARF AT S AR S P £ ES _}xs:a.:;r.:'x::z:';:::::;;::::;:::;::::.—:.:-“z_;;.
EDe10 Cyulahemla—

400 10.824 x 10™° |
o0 12' 5 10.85¢ x 107 67 min
N - . x L . .
430 9,903 x 1079
BD.1l Horpholino 400  6.1413 x m"g
| 410 6,141 x 10° B s
20 .10 x o8 OeWdS = 10T 1Eee.6
430 6.3413 x 1077 -
BD.13 Dimethylae 400 2,687 » 1079
 @ido. . o3
. 420 a.m x 1072 M
430 3,07 x 10°°
BD-17 Honylamido 400 20.266 x 10°°
410 20,266 % 2072 39,4025 x 1078 3572
420  19.46 x 1070 v
430 17,733 x 103
BD.16 Fyrrolidino 400  1.7835 x 10-0 o
‘zgg i"rggj ® ig'_ 1.7632 x 107° 38500
. ® 1413
430 | 1,7456 x 1079
BD.16 Piperidine 400  1,0852 z 2072
~ 410  1.2120 x 10°° 1 169 x 1078 43312
420  1.18541 x 2070 win.
480 1085 21070 I
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Iho average hydrolysls congbants recorded in Table - 7 (Colum-5)
ghow that the nature of the nalde group in the exoeyelic side ehain
influenwen the stabiiity of the comppunds to slkaline hdyrolysisz. The
ﬁyya increagses in the orders |

Bl <BhelH < Bheld3 < Bhell < Be10 < BD.17

dece the piperidinoe eompouna (BD.16) 1 most suable, and the nonylie
nido compound (BDel7) ig icast stoble to alksiine hydrolysis. Zhe
eyelide phoaphoranidothilonntes containlag the ﬁisuhshiﬁuted anmldo
groups (plporidino, extrenely reslistant to hydrolysis ccmpared to the
other compounds having the monosubstisuted smido groups {nonylamido
sné cyclohaxylamidg)g_@yokabiy the gtorice-interferences of the
eyelohexylanido and nonylsanide groups are 1&53 compared to that of
the pyrrelidinu, piperiding, disethylamido and norpholino greupé.

The hydrolysis of the salipenin eyelle esturs procesds with
the initlal Fflssion of the ondoe-eyelile ester bond, and the eleavage
of the gxacyclie e&ner bong ﬁuas néﬁ talte plaece by aleIQne By arce
Lygﬁg(ld}g In our casty we could nobt deteod any fres anine in
alkeline medium, and henee thers is no cleavage in the P « § bond.
Followlng the work of Ito (itof. 13, p » M,y Hquntion.34) it may be
propoged that the following resetion is taking plece in course of
altaline hydrolysis: |
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Consrary to alkeli hydrolysis in 0,0008 H Haol ﬁhﬁﬁﬁ
phosphoranidothilonates show &4 good aeal of resistance Lo the hydro-
lysis at pi ?.7‘ in phosgphate buffer. for oxauple, loe deteotsble
huﬂroiyﬁia occurs even afier 36 hours in case of sorpholingg dine
thylanido, pyrrolidine and piporidinc compounds. Hovever, tho
nonylamido snd cyuloiwxylmﬂ.do conpounds show sligh® hydrolysis ab
pH 7.7 dn phosphate bubBfer; the rate of hydrolysis (at pH 7,7 s
l6ss than that ¢ at pH 11.85, Therefore, 1t may be concluded that
the rate of alkall hydrolysis is inercased as the p’i'i veluo increases
Trom 7.7 %o 11.86. | |

Smlioxon, salithion and nitro.sslithion (ID.8) whieh have
been found as high inseeticids) compounds in the series of asslige-
ain eyclie phosphorus esiers are rather unstable. 2he cyelie phoge

. phoranidoilionates presented here aroe nore stablea.

Y

13, GBUBAML CONCLUSIUNS AND NEMAN:

- (1) Zhe dinebhylamido compound (Bla13) shows groaber
ingeevicidal activity than other compounds So roachesy howevelly
it has 1.5 to 8 tines loss :u;xsmtsic’:mgl agtivity compared o pilile
thion. %he other compounds are nou-inseciicidal.

$31) &) eom.z;iounds: show antifungal activity againegy

Helninthosporium spp. However, the isopropylanmido compound (BD.14)

is the most effective compoundsy its Anhibidtory effect is gronter
than that of linosane
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(111) Hawopt the eyelohexylamldo (BD-10) and the morpho-
ling (BD.1l) compoundss noﬁw of the compounds are phytotoxie to
Tpitioun 333.' upto the comgentration 500 ppm (tha hizhest concenw
tration ngedp,

(iv) Al conmpoundn (BPe10 to Bb.l4) are less toxle to rats
than  galithlon. '

{v) Froa anticholinéstorase sctivity studiss it has been |
observed that for any phosphorsnidothionate (D10 to Bl.l4), the
| @FACHD (housefly) is more lahibited than the ChE = bloods For the
U ACh, the sedivisy of the dimethyiamldophosphorothionate is
highest, and that of the dlethylamido ahslog is leaste For the
Ch -« blood, zhe anticholinesterazs aetsivity of the morpholino
compound is most, and that of the isopropylamido compound is leasts
1t pay be coucluded bthab the disethylasido compound han good inseot.
aéezylchnlinesﬁa?asa inhibitory aotividty (it has also good insectie
cidal ac@ivity),’but the dacpropyiamido compound has least toxie
effaot on mamsalian Llood - chdlinesterase (1% haa good fungleldal
activity). |

(vi) From the ohenical hydrolysis studiesg 1% has been
obzerved thet the aampoun&a convalnlng the digubstistuted amido groups
are aztreuely registant to hydrelysis compared So other compounds

having the nonc-subsgtiltutad amido groups.
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(vii) A1l compounds show comzon IR bands qua 1o Pelul
Caliiyl), P-0uC {aryl), P=g, Nd, groups ete. Although FeH absorp-
tion shows conglderatle f{requency shifiny the Heil atba-‘aeﬁing

®lbrations seeur in the normal frequency regions

(viil) AL compounds show parent m};ae ulay :i.mm. Frage
'\ mntsstmn by logs of 8K radicel s imm*&mtg a2ll compounds show
an ion due Lo (parent moleoule - JSH)® and it 4s the base peak in
'apac sra of eyclohexylamide, morpholing, diethylamido, pyrrolidino,
' piperidino, and noaylemido ecompounds; bub /6 198 is the base peak
for both dinetihylamido mxci imwowlmmo eompounds.

(iz) i«ram tha 3'&5 FER T ;apaetml gtudios of the Zealkoxy/
aligylenido eamauunds 1% 4s falrly evident thet the chenienl shift‘
dﬂi‘mﬁﬁma of the two gesminal protous fiyy and ﬁéﬁ (two protons
of Ghe Chp group in the dicaphosphorin ring) is increasing 121

goling from the meshoxy -(,ifzﬁ..m Lo The ¢yelohexylanido (BDe10)
| compoundse fﬁlm Gha -rﬁumsituanw 1z ag the same tige Lwressing
in bulk, and prohably w@waing more Line in ‘m.e amxfamamm wiﬁh
the least sterie inseractions. In BDL10 (alao m other phosphora.-
-pidothionates), thisg nay be paluly in one conﬁ’omaﬁ on {conlorane
tion Iiy p- 160 ), while in El.83 1t appesrs that both the chenie

: 3
cal shift difference and thw difforence between J g_@.e_‘ﬁ%and'

%,

| wnall, Th sgosta that the wolecule
P 0uCeblyp, are quite =malle Thig susgesta that the molecule
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oxists ag an average of the two conforuations with »apid intercone.
version betwesn thems In case of B8, it sesns that an intermge
diage situatibn prevails., In ense of HU=10, several plot expansiong
'and decoupling experi&ants sugegost that the quasl equatordal proton
Hgp 18 assigndd %o she 522 ppin protaﬂ ( § = 86,6 lz) and the qussle
axlal grotankﬁgﬁAis'assigneﬁ to the 5.6 poms Droton (J = 8.3 lzjy
the geminal coupling eonstent is 14.7 Hz. It has also been observed
that the proton Hyp 45 coupled equully to tho thres aromatic protons
lizgy Hy and Hy with J = 0,6, Hz; the groton ligy 1s more strongly
ecoupled Lo H5 ana'ﬁT with = 1,0 Hzy but not Lo HB’

From the Lemparature dépam&en@ 1& iR spectrel study at
2%0 Mix in the z@mparatuwalranga‘a?aoc to +59°0 of éhe nethoxy oot
pound (BL.8), 1t is fairly evident that the methylens protons of the
hetero ring are not equivslent to esch other, and the diazaphos—

phorin ring is conformationally mobile 18 sclution,

Peon the .nae R spectirnl study of the pyrrolidinoe and
piperidine conpounds (BD-15 and Lle18) 4t has been observed that
the eoupling (due to 3p) to the Ciiy carbon (Cy) in the dioxaphos;
phorin rmg changesd only fron 6,83 iz in BOWLS to 5,95 Hz in B.1s,
This probably mesns that the conformation is almost the gaie, and
Shis s in accord wAbh tho mall difference in *°C chemical shifts,
66011 and 65.52 ppm. “he change fn O (15¢) 4s only 0.5 pom for
the carbon (Gg;, and gince 13& chomical shilts ave éften quite
senaivive to conformnllon, 1t supporta the sinilarity of the



ghaustures,

From % s gpectral studdes it is falvly evident shat
the compoutida (Bl and =16} ave stable in oue conformation
(structure Ii).

Further studles :lm&nding Koy m‘ysbal ghrueiurae detore

mna iam arve m m'agmm.

{x) The blological sotiviiics sad other data jJughily
further examlartion of these phospharothlonates and other related
conpounds as potendisl peaticides,
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i

Acetylcholinesteragze Inhibltion in Hmuserw-'h@ad homganata

(HEACHhI)  at  30°C m* P00,

(Phosphate buffer, pi 8.05 totel volume = 5,15 ml/5 fly head,
A= 6263 dnoubation time 30 min.)

| y t
Seta Ionibitor® | G0y | A 0D, | fInhibition| I, (M)
Conce { /wa,i g '(3‘-)
Control - 0,57 0 -
GO 0.25 0.33 58413
o 50 0,28 0.29 . 50.87
3 40 0,32 0.25 . 43.85 2.8611 x 10~
X* = log [ Couc. of the inhiblsor in wg ./
Hogresgion consiants: Y =ax +0
O T odd,5645
m= 58,1474
r = JDUG3
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Table . 5B _

_ &‘iceuyleholineswmam Inhibition m xiausarg,l-mad houogenate
HTAChiEy At 3900 of Dhwdd

N

Gats | mmmt&m@' C GbDe | AQD ;ﬁm;%%%mm L. 4:9)

GGﬂGa€ i’} % »

{ad
e
b

Fres 7 e re PRt

Control (=) 0,520 Q .-
1. 80 0,310 0,800 33,21
2 40 0.0 0070 38,35
3 30 0,070 OO0 204G S
4 20 0,416 0,008 18,60
5 10 0.480 0,080 5,88

T S T T O TR s T T e S e

X 2 log [."G&ndg of the inhibdlor in &f

Hegrossion Consiantas B i =pg+e
G = - 43,0763
5 = 47,3083
P = PGPS
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Zabla.50

&eegmhc’k.mfaswms;a dnhd] zmzm .43. Hongoflyehead huizmgamw

UFAChE) &t 30°C of Bl

(#hosphats buffer, pi 8.0 tousl w}.ma@ 5,18 ab/ § £y hes dg

)\ #6283 Jmum sion tinme 30 mm.l

et |Inhititlen* | QD | A0.D, | #shibicion
| o

Tgo (M)

AN i ,
E . v X
Cotwel 273 |
serrmages . facma e rrrrasey L e i g T L L e e S Y T S e I S STt e e -

Control (=) 1.06 O ~
E i ) 00 . @aﬁ? ' - ‘3048 450?1
80 - C.BB . 0,48 43,82
- £.2601 = 10
& 40 Da7d Qedd 32:38
8 20 0,20 o256 23,81
L] 10 0,92 (.13 12.88

i* = log imi:mm. of the inhibitor in M8 -.;’?

Reppassion conghanss @ K e mz + a8
- G = w20,8648
‘@ = 33,6095
P w JO0RG

e e e ns
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_ﬁable w 8D

Asetylehal ine aterase Inu&bimm in Iousaﬂ;r head homogenata

W @ AW

tiwwnﬂa a"" 3090 gf’ Bn.m

(Phosphate buffer, pH B,0§ totsol volume H5.18 /8 £1y nendy
A =6264 incubation time 30 min.)

, SV OU——
Setg ‘ Inhibition®| 0D, | 20D, | #Inhibition ; I (9
, G:i'«fmf(/u,l ; % {Y)* i
-'Qomml i-'Jf 1.{35 0 -" |
1 100 G.EL - 08¢ BO.OD
8 80 D27 078 76,23 -
3 60 0 33 0,72 sg.a oo R0
4 40 Qo4 s.éaes | G050
5 20 Q.68 Bend -&%.76
¥ = log 4"(‘::3134: of the inhibiter in g ,./
Regreaplon constansa 2 ¥ = ae+o
= 20,0333
- m oW 49,8320
T o= 0.D097



(Phosphate buffer, pii 8.0 Sotal volume 5,18 mL/5 fiy head;
A =628; incubation time 30 min.)

Betg gixﬁzibiti@n" I 5% 5 A sy P, { Aluhibition 0 {4
: 3 . . : L+
gGum. { /éug) i : : {¥)
Gonurol () 1,06 o - |
l 5{3 A Qnél 0.6&' 6&.95
2 40 0446 0,59 56,18
3 20 D51 0u54 81,42 '
| RN o 1.8642 z 1078
4 20 9,50 0446 43,81
5 10 G 7h 0,36 32,38

Ay - A

»
5 et Bt L anie w8 o

P v ey

R e log [f(?gm;.' of the :_ﬂ.ﬂhibiﬁ@l‘ 4n /‘«@ -?

Reproegsion constunts &

¢ @ B,5563
1 = 40,6143
» = 0,9993



&cewl.enmme sterase mmmuion m goa‘s-whnle bload of D10 at
.3&063.

(Phosphate buffer, pli = 8,05 total volume = 5,16 m/0,2 m)
tloods 2\ = 625 naj incubation time 30 mine) :

Sots | Inhibltors | O | A9 i FInhabition T ()
Cong. /Lgi | f ()
Gamml (o '0.5@3 - | T
1 30 0,63 0,08  8.69
2 49 0.0 0,09 18,04
3 &0 086 0.3 18.84
4 30 . 0,516  0.176 25,36 1.810 x 1072
5 190 0,48 0,21 30,43
6 120 . 0.d6 0,23 33,33

B BERas 4 A Bty el

i* = log /£ Conne of the inhibiver in “g/

Bagression congdantal : Y¥=2umx+o
¢ = - 53,8102
@ = 41.7679
r = 0.9959



Table ~ 6B

Acotyleholinesterase Inhibision in goat whole blood of BD-1l at
30°0C,

(Phosphate buffer, pH = 3.0; total volume = 5,15 mi/0.2 mL blood;
A= 625 nm; incubatlon time 30 min,) .

Inbibitor® | 0.D.

(¥)

Control - D80 -
1 30 3059 9,11 13,75
2 40 | 0,65 0,156 18,75
3 60 058 0,22 27,50
& a0 0y54 0,26 22,50  1.0426 x 1072
5 100 G492 0,31 33,75
6 120 0,45 0,35 43,75

Xt = log / Cone, of the inhibitor in «g/

mX + ¢

Regression constants: | X =n
¢ = '9590 8146

r = 0,9968
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Ta.blg - 60

Ace—tylé holinesberase Inkibition in goas whole blLood of BD.12 at 30°¢,

(Phosphate buffer, pH = 8, 0, total volume = 5,15 mz./G.

mil wlood;
A= 625 nm3 incubation tim@ 30 min.)
8sts Inhib itor" QoD A QoD Ainhibition I,..,., (M)
Cone .« ( /kbﬁ i D 2t
Contral. S« 7 0,85 -
1. a0 04 59 0. 06 9.23
2 60 0,53 0,2 18,46
a . 50 0,048 0,7 26,15 4
4 100 O4H 0,20 30678
5 120 Q.42 0,23 35

X* = Log / Conc, of the inhibitor in «g 7

Regression consbantst - Vo= mx e
¢ = «78.8637
m o= 54,9811

* = 0,9995

1
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g, tg@ E ﬁ'ﬂ" .

Acotyleholinesteragy Im‘iibi;ﬁion in goat wholaeblood of Bﬁ.‘lﬁ ad

30°¢.

. (Phosphate buffor, pil = 8,05 total volume B.16 mL/0.2 mi blood;

M= 626 nmy inoubation time 30 min.)

N e

Sets  |lnhibitor® | OB.| A 0Wb. | flnidbition)  Igy ()
Cone. { “g) (X)

Control - - .69 -

1 30 De 65 0404 G+ 15

2 40 0.62 007 10,76
-3 60 0. 68 0,11 165, 94

4 80 0u 55 0o 16 20:28 4.6664 x 207
- 100 053 0, 16 23418

€ 120 0, 51 0,28 26.08 |

X = dog [ Cone. of the inhibitor in ug 7

Regression Constontgs

E=pr+e
¢ @ 41,7889
m = 32,5768
P o= 02,9906
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Table 5 g

ﬁeeuylchalinm»amse Inhibition in gaas wh@m blood uf‘ Bv.:m au

{Phosphase bulffop, pi =

39%

8403 total valum 5 5,15 m:./e.a mt blood;
A =625 amg dncubstion tlme 353 ain.g : :

Bets  |Inhibitor® | Oub.] A0D. | Ainhibision I, (0
cﬁntrﬂl ] eu 85 L
i 80 Ded? 0,08 154
2 100 0,48 Dol 23,63
3 150 0o 30 0e 16 20,00  4.7805 x 10°%
4 200 0,37 0,18 32,72
5 250 0,38 0.20 36,38
X% = log £ Conc. of the inhibitor in «g/
iegression gonstantsy Y=nx+o
@ w 30,8911

r = Q.%%
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£obhe - 75

Ghemical hydroly:aﬁ.a of zw..m ’s )\ﬁ&ﬂﬁ s PH 11.532::, 0, 0095 M

‘&:lmag ’c,amz.o E R
(ﬁ?) b § QD w08 W 5 ??12‘1)
6 0,08 0.20953  0,0814
10 0,07  0,35668 040566
15 0,092 0,48193 © 0.,0760
20 0,120  0.62860 0, 1021
o | - 10.824 = 1072
2B 0,142 0.74384 001237
30 0,163 0,85385 0,456
A% 0.184  0.56386 0. 1683
ADsS 0,207 L,0B43 001948
45 - 0.823 - 1.1683 0.2142
50.25 0,244 1.2782 0,241
§4.75 0,269 1.3567  0.2614
60 0,276  1.4458 - 0,2856
Regrﬂsaién constantad y @@ o
¢ = 0.0085
m = 0.0047

= 0,8509
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l‘ra. ‘7

mx,emical i:w&rolmis of Bﬁalﬁ at A = 410 no phi 11.3&1_ 3, 0096 i

PO B R —
‘iﬁ)g 0, D, ‘ qc- o 105 f’ ‘\hyd
8 E 1 () ; (min~1)

5,8 0,047 e.ms'm
10.8  0.077  0.38328
155.5 00?1()3 Qn 5326’23
20,6 0,127  0,63218

86,6 0,150  0.7466¢ 0. 1245 10,364 x 1079
30,5 0,173  0,86112 D 1468
36.5 0,195  0,97053 0. 1698
41,25 _ 0.216  1.0762 0. 1927
45,75 0,236 L 1747 0,215
53485 0,267  1.3280 = . 0.,2541
55426 0. 273 1.3689 02680
60,5 0,202  1.4535 0,287
Regreasion constants 1 y=nx+e
e = 0,0006
a = Q0045

& 0,9997
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Chenical hydrolysis of BP-10 ab X =420 nn pli 11,88, 0,0085 i
NaQH (in 50% Edhanol) ¢ =18180, Initisl conceniration
Gy = 3.0 2 10°° teuperature 209C,

. - 5 , .
iy | 0% | m e = ; o
0 | | o (;)% 2 (min™™)
. st e A TN ! rrmazcmoan
6  0.047 0.26853 0, 0391
11 0.072 0030604 0.0615
16425 0,096 0,52808 0e 0341
21 0.7 0,64356 0a 2049
26 0,187 0.75088 - 0.12856 -
Bl 0,157 0.86069 0,1474 10.364 x 1070
36 0,177 0,973650 0. 1704
41,75 0,157 1.0836 0,146
48,5 0,214 LW 0, 2164,
51,75 0.236 L0871 0e 2434
86 . 0.248 le3641 0,264
61 0.264 1,4621 00,2874
Regrasslon econgtantgs , yEmi+o
¢ = 0,0104
s 0.0045

' r = 0,9597
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Ghemical hydeolysis of BUwl0 8% X\ =430 nn pil 11,88, 0.0006 Y

Babl (in 504 bBthanol) € =l4460, Inigial comenwammi,

Cp = 30 x 207 =5y tem,g;amwm 200,
tine — E
’ 3 | 5 ! "
(min) | o, | Gg %30 i tog Saya L
| » N . e,
2= - . “* odsineats Z=% "p"'“'*—*i ISE) e e e,
725 0,082 . 0.28066 0, 0243
11,78 0.06 0.41522 0. 0647
18,75 0,077 D B53287 (. 0840
21,75 0,094  0,65058 9,106
26,5 Da108  0.,24740 Oy 1284
31,5 0,125  0.86606  0.1477 .
* ‘ 2.903 x 10 "'3
36,8 0,139  0,56194 0, 1679
42,5 0155  1.0727 [0s31922
47,25 0,168  L.1626 0.2150
52,75 0,185  1.2800 0. 23427
56e 85 0,103  1.3366 D, 2669,
Regregsion conziante: yeEpxre
¢ = 00,0126
m = 00043

r = 0),0897
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WEDLE w B&

Chemdcesl Dbydrolysis of HD.11 at A =400 nm phi 131,88, 00,0006 4

Anitial cong wentration, ,
€ = ?.06 x 1@" . f:em;;aramm ﬁ@“ce

HaQli (in 505 i:.tnmm}.) € _=19000,

o xlﬁ"’-

» = 00535

tine &
- | d
0 1 i ° )y ®
8 @.@m : -0.&1336 0, 0328
27,76 0,308 L5872 0, 2108
X 423 2216 . 16 ;
52,6 0,423 2158 0. 2626 6.5 x 10°6
75,33 0,46 2,4086 0.1513 |
1266 0,86  2.9338 0, 2332
Regression constants yEmzte
e = 0.0844
m = 0,0016
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2able - 8
Chemical hydrolysis of Bb.1l a%t A=¢l0 nm pH 11.85, 0.0005 H

Nadi (in 504 Bthenol) ¢ = 20090, Inltlal concentration,
Gy = 7406 x 1075 Ny temperature 20°C,.

im0 ~ ¢, xw0> p

(ara) | G.b. | 1 log - (4 o
(X B (4] bo = %%
(% {4} 1 o @

Soya _y
(minhy

P R —
27,76 0,816 1.6729 | 041005
62,5 046  2.8160 0,165
75,33 . 0,48 244300 0,181
126,6 0.6 2.9866 02388

R

6.1413 % 107°

= R ko
= 0.0526
= 0,0016

Regression constants 3

B2 B O w

L A R S Sy AR
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Table « 8¢

Chemical hydrolysis of BD-1l at A =420 nm pi 1L.85, 0,0085 ¥

BaoH {in 504

Ghanei) €
Go = P08 X 10™

=18130, Iniviel concentration,
M, temperabure 20°C,

] 5 of
tine €. = 10 c K. a
(hra) DeDs e 108 e i -,
(M) R (in~1)
(D o B
B 0,008 0.5L166 10,0327
87,75 0,284  L.5682 0. 2086
B2a 5 Aozl 2‘0 0 ; I_ 36202 ) .
2.5 0.5 - 8002 G262 6.1423 x 207°
5.33  0.45 2, 4752 0. 1876 ‘
124.6 034 2. 9703 0.2371
flogression conztantas y= mx-é c
e = 0,0527
* m = 0.0016

r = 0,0580
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Chomical hydrolysis of

=11

2k A =30 nm

I?ﬁ llnaaat @.D@@o .

Bagi (in 505 Bthanol)

€ =lanba,

Indtial cam eanm~at§.on,

g & 7«06 & 1070 My

' temmratum Qé@.

gima | . |
i

{hez)| 0.0,

0y R €mﬁ& -1
A , Sy s
5 a.a?% | @.51211 0.0327
27,75 0,220  1.5886 0,308
5%-5 * (e 31B 2, 3.‘7&59 D 183‘3’- 8 .gm;ug P 1@"5
P5.33 U868  2.4887 0, 1857 N
124.6 a.«.&zs £,9619 0,252
;gézémsmﬁ @dns‘%;mxwfé y = + e‘ .
g = 0.0511 .
@@ 00018
= {35 %.3‘3 |



| o 206w
K Takle - O3

Chemilesl hydrolysls of BUL13 ab A =400 ms pH 11,85,

0.,0095 ¥ HegE (in 508 xﬁ*f‘b&ﬁ@l} € =19080, Initimk
conpantration, €, = 7,3 x 10~ ¥y temperature 20%

5 5 i ) ) j
tdwe | - C. x 10 P oa ¢ "
(hl-'&) ‘651‘5. 1 N » } ;ﬁg venere % ’ ' K}Wé
B (M) | e, - G (Y
(L) : ; | {¥)
T f‘-‘w:‘--: e =
B 0.082  0.15783 o.0201
28 0,138  0.72239 0,053
53,75 0.£03 - 1.063% " 0.0084  8.687 % 1077
?5.26 0.24 Lo BH72 T p.omE1
184,75 0,253  1.5343 | 0,1026
Begragsion é;ensai;m%s: - ¥yomx ¥o

s DLOLeH
o = 05,0007
o 0.9056



£2hle=3b

Chomical hydrolyeis of Bl.l3 at A =¢l0am pH 1l.85,
0,0005 M Hadil (in 505 Lthanol) |

¢ =20080, Initial

eongentrationy Uy = Ta3 x 1079, semperatura 2090,

tino | b ¢ z 30°

Cars) | 0D, |0 o 108 veeO_ Ky

X el % A4

6 0,034  0.169%4 0,0102

28 0, 143 0.71180" 0.0446 2.6087 x 107°
82,76 0.210 1.0453 00671

75,25 0.265  1.2693 0.0830
12,76 0,305  1.5182 0, 1013

Regression constmnbal

yo@x ve
¢ = 0,083
m= 0.‘3‘)0’?
» = 0,055



02@'?—
Zable - So

Chemienl hydrolysls of BUW13 ab  Awi20 nm pH 14,85, 0,0095 i
Ha0d (iu 604 Sthenokd € =18380, Isitisl concentratlon,
C@ = 7.4 x 1079 Ky temperaburg 2090,

-.»\.1%‘

1

(‘.ﬁ | “hyd“
ﬁ'g‘;  {min

AT
{hes)
{5

c. 5 i _
g ® 10 Log
(M) Oy

Oubs

- 1
@

P S

}_

i.

{

:

i
6 0,023 0,18408  0,0083
23 0,129 B.70967 . 0.0444
58#?;5 . D0 103 . 3.818 _ . 3. OefE
75,85 - 0.23 L2681 . 0.0887
124,78 0428 145402 00 1028

3,07 x 1078

i e el i DOV SRS R Y SR TRE-Ep 4 S AR TSP AR M YL SRR R D PR RS T DR - aetieb ietir e g Sy SR RO Ay &

e i X . i gL vt ' gt
g och Lo oo e Lbwlr et > ot ey Sbtryeras e

Regregnion eonabantsd ‘ o= iax ¢
| e = 0,117
®m = 0,0008
P 3 0,9600

e rarg g B so i



Chenical hydrolysis of Biedd as M = 430 nm ol 11,85, 0,005 K

Nagii (in 6504 Ethanol)

wmsq:l Anitial aoxxcentr ﬁ:a:m

Cp = o3 2 1075 4,

wmp wrature 209¢,

Ge% | o, | GE2® | mg"?;g“:‘“af“ I e
(X) () z LA (man™)
- 5 0. 022 0.15225 0.0092
28 0e 100 069204 0.0433 -5
62,76 0,147  1.0173 0. 0652 207 x 10
75426 0,18 Le2467 10,0813
184,75 B.221 1,524 0,1081,
fliegression congiantas yopxepo
¢ = 0,0110
@ 2 0,0008

2 = 0,09548



w200

Tahle - 105

Qmmlcal ggﬁmw«aig of mal? at_ Mzam i) gjx n.ﬂﬁj_ 00008 M

1

. c T d. 1% % 1070 Eé, tempsammw %"L

e

i T S | |
*Ei’?i; Dolde - Gy @ 40 teg e L Sya
¥ A R 439 G = O | »A(min"a"} »
i) | A : ) ;

g, S,

4.6 0.0 037718 0, 0556
8,08 OO 067622 0.0030
10 0,130 0.68083 . 0.1068
12 0,186 0.78575 0, 1251
16 0,280  0,04263 0,155
20 0,220  1.1624 0. 1986
23 0,240 1.2672 0,221
26 0.262  1.9724 0,2406
29 0,282  L.4772 - 0.2761
a8 0,326  1.6563 Qw3253
40 0,342  L.7915 . 0.8871
457 0,868 1.9277 - 0,413

20,265 x 1™

et : T 2 et T A T I s i R R T TR
Repreasgion constenbg: ¥y o oarde

¢ = 0,014
'@ = 6,088
r = 0,0097



«210-
Tahie=10 .
'c&mmaz. bydrolysls of BD=17 at =410 ng pﬁ 11.95. @. 0085 H

Q‘ = 6.3!3: % m‘" %%, "ﬁamges'zamw é&“ «

tiue ' 5 , o
(min) g Q1. Gﬁ’- x 10 log Qﬁ c Kw&_
8

(K3 m’ G - Gy

CPPON-NAL PO PP 4 pntancy

8,25 ---'@.m f@.aﬁzma 0,081
8 0,077  0,83383 - 0.0860
10 0,187  0.83216 0876
16 0JI77  0.88104 0.1430
20 o827~ J.OBS . ﬂw@z ' T 20,266 x 1079
26 0,266 8181 . O.zse2

30 0,899 14783 . 0.5784

35 0u333  L.6G57S On 3259

40 0.355  1,7670 0, 3503

45 - 0,378 L8815 0,397

Rogression constantss = ox o
‘B (uN0BA
= 0.0088

= 0,991,

4 8 O %



@21l

Chmical hydrolysis of Bia17 at =420 nm  ph 11,85, 0,0095 U
BaQll (in 806 dthanol) ¢ = 1B180, Ainitial congentration,
G, = 314 x 105, temperature 20°C, |

tdne T T —
i(q’, ) Oele ‘QE xﬁlgﬁ A lg@ fgb ¢ yiimrd
- o | R Am -1y

o - aae gy mRee N . 199 2
e ; ISR IR RSN EAR S L S TR AR I AR s R

A L ¢+
1 0.2 0.66857 . 0.1035
% 0,168 . 0.92409 . 0,151
21 0,206 - 1.3276 . 0,1932
26 0,237 - 1.8036 - 0,2330 10,345 x 1077
ai 0270 .4851 - 0.278% | |
3% 0,205 16474 L 0.3230
41 0,220 1,9602 . 0.3671
48 0,348 - L8812 . 0.5070

eheshin

span: 2 i

I T S S T S R T

R@ggrrzssim constantas ¥y =mx v e
| ¢ = 0.0L53
B = 0.0084
r

L@ Q, PR



A}

Chemicsl hydrolysis of HDe17 at A «dd0 nm ph  11.88, 0.,0095 4

a0l (in 60p chanol) ¢ = 14450, initial conoentration,
g, = . iiﬁ X 1079,  COHpOrature S0 Gs | |

tiume | o UUT S B .
(min) | g.p, |“®*W top o Kovd
¢ T  (aind
| | Ty
2. o-oeg_" ‘ﬁ.@:&é@ﬁ" '_"0.0;64;9 |
12 o100  0.68200 0.3081
17 00130 'a;a@saa& ':"'@,mssg L
2 oleo 11073 0,889 v.z33 00
27 © o-lgs  1.2878 ‘ 02201
a2 07208 ledkidBd ’ Q. 2663
37 o 22g LeB779  De3032
42 0 onc  Lle6OSH 0e 3572
47 0.0co L7993 0, 3626
Rogreasion cohgtantgld ¥y = pR¥o
| = 0,0165
m = 0,0077

r = 0,289D



w21

- Pable » la*

Chemical hydrolysis of BDW15  pif 11.85, 0,0005 H NadH (in 503
Ethanol), Initial cancentmzioa, Cp = 2,12 % i0~5 H, Somporstura

20°C,

REPRCRr

, , A . % o e € : ;

» >Y t:’wm Conge D e . ey r

(rm) | (o) | OB ¢, x 10° | log .0 L Kigg

@ T G- G| W

400 160 0,06 - 0.31430 00687 1.7835 x 1070
410 160 0,063  0,31358 13, 0696 1.7784 1 100
420 160 0,056  0.30803 0.00682 1.,7452 x 107
430 150 0,085  0.31142 G 0850 1.,7466 x 1079

* This compound (BD.16)was eztremely resistent to hyirolysis
at pil 11,85 omiy after 150 hours readings wore taken
at X\ =400, 410, 420 and 430 nm and Kpyq was caleulinted from
these readings with the help of lst order rate aquation
£ o gy S

o™ %



w1l

Zable - 11

Cheumical hydrolypis of Bl. 16 pi. 11,85, 0.0005 M Hali (in 50%
Bthanol)y, Indtisl comentrabiony G = 1,67 x 102 i, temperoture

20Y¢,

Y time | - o o _a‘, , "
() | SBFS) HO.D. O x 207 &e&z...:ﬁg...... Rpa
G O ¥+ () | G = % cmin b,
| ’ | W -

S oy Bsa et vt o b yas o e e Do e o8 ML Bty Ay S » Lo
AR e £ St e i P T Bt <O e Ao 00 S e 0 pheeat o Toeer oy ke o i

et sty :

400 10 0,088 0.,39906  0.0428 10962 x 107°
410 160 0,044 0.21001 0,0474 1.2120 x 107°
420 150 0,038 © ©.E0008  0,0451 1.1541 % 107°

- 4aD 150 0,081 . 0,21468  0.0463 1.1866 x 107°

gt :; i 5 X Pttty et vs e vh e s

*Ihis compound (Bl=18) also laz extremely resistont to bhydrolyals

at pii 1l.88; only afSer 180 hours readings were baken ab  x =400,

410y 420 and 430 no and K. wan calculated from these readings
4 - 3 jng A » £ ’,” "i i ; in g ‘ X .3 : B4 . " L

wich she kelp of ls¥ oridsr rate amm;iam i = _%“ in ﬂg ’
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