
STUDIES ON ORGANOPHOSPHORUS COMPOUNDS-XXVIIt 

SYNTHESIS OF THIONO-, THIOLO- AND DlTHIOLAC’IUNES 

1 
c 

TbiSprperreportsOOthCprepantionOfdihyh- 
2(3H)-fuNl~,~dihydro-2(3H)-thiopben- 
tbione,k,2H- 1 -benzopyml-2-thioaa,a* 1.4. 
ditb&h(4- - 2 - one& a-c, 1.4 - ditilim 
phol4s)decm - 2 - tbioila. && tetmhydro - 5J - 
dimethyl-2.thione-3. fIlmmboxylic acid ethyl estcfs, 
I&b, and 5$ - dimethyl - 45 l dibydfothiem$2J-c1- 12 
-lstbhk-3.thiona,llr$. 

(b) 0 CN CHa CH, 
(C) 0 CA CHs CH, 
(d) 0 H CH, H 
(.I S H H H 

St& liidmcc. “C NMR cllcmical shifts for the co . . 
radmm yl8baaphas d tbe he 
taoa3mimd1b,buegivminT&ks1md2Akut 
rquvtke m8lyaakdtothefolbl+ 
eqn8tioo ~-bm.l.4M75ppIll for fwmmmbc . 
tbmoUmm.The~ooedlcientdthtrtlrtrm 
bfomdtobc0.!%%.Amukeddihmcctotbcr&tioo 
fofthiomam’iaa 

tlMmkmauepnarllypekyellowoilsor 

dtyditebctaecLexhibits;moatunpIeu8lltoqarr 
Mddlxmpomupoastangc.Theraction~ 

Theqlmihtivefamotionofdibydro-~3H)-flK8o- 
thiane,3&fnmUisdsynt&ticbpormcc,bauue 
tImtmcnt of 2d with P&o giver tk procbcts 8bowll in 
scheasl? 
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T&k 1. Expcrimeatrl co&tiow for the ractions and “C NMR of X=0 

Corpound Reaction React ion Solvent’ ‘SC h* Yi#Jlds 

TGi”’ 
time Cl c2 
(h) 

c 

2r t20 

2b 120 

20 125 

2d 110 

2s 310 

!?!! 110 

z? 140 

6a 120 

?!i! 120 

!% 125 

9” 110 

z!? 110 

5 X 177.2 

6 X 171.4 

8 X 173.7 

3 T 177.2 

3 T 209.1 

2 T 160.5 

11 X 166.8 

5 X 172.3 

7 X 173.0 

3f X x72.3/172.5 

8 T 170.9 166.5 

6 T 170.5 167.5 

s XI xylene, T= toluene. = 11% lactons recovered. 

‘ Chemical shifts of >C=O. Solvent CCCL,. 
Internal standard TMS. 

’ Tracea of 8b could be detected (TLC). 
Par MS sae~xpsrimental. 

The products arc easily distinguisbcd by ‘H Nh4R 
using Zc, 3n and 3e as model compounds. ‘% NMR- and 
IR-spcctrxarci&oin acw&nccwitbthesuggutcd 
St?UCtIlRS. 

(bwhokctone) easily polymerixcs, 
intohlenefor2hrwastrkd.ThcsohlthbaXmcy& 
low, but only the pho@olus product 12 @xpaimentdl) 
couldbcisoktal,indicatingthatathiationreacthbad 
taken place. 

cxxx @ 
01 x 

4 5 
(a) X = 0 
fb) X = s 

Two aromxtic lactones bave been converted to tb& (I 
thom&gw,~y2H-l-bc~yrxn-2-one,6; 
~~~~~-4-pbeagl-ZH-nqpbtbo[l3-bbryrm 

_ 
coa&md(rwasaxiiyconvat#1into4bwithan 

aphwlmr8molultof1,buttotxlconvasiollof5rwas 
aotpoGbktbou&agre8texces8of1wa8wed(2mok8 
of 1 per mole of Sa). When 1 - oxx - 4 - thka- 
~4Jjdccxn-2-o#s,&c,arcrwtcdwitI11,1,4- 

dithiaspiro(l3kcaa - 2 - ones, 7H, and 1.4 - diulias- 
piro(43Jdecan-2-thioncs,8s+,canbcisohdinlow 
to modaate yields gabk 1). 

6 R’ R’ 

(8) H H 
W CH, H 
(e) H CH, 

lncontrasttotbecompoundsahdymcntio&,it 
wMDOtpOhUCtokOhtC~ythiolWkctoWsnd~i5 
~stcdwthclrctoaei8ftntconvcrtaitotbc 
thioaolictone which raurqul to the thiobbctonc*‘* 
This albscqlJcnuy is trsrlsfd into rbc dithidtEtoae 
AcuXdil&,tratmcntof7.witb1yiekkd&a8& 
only product. 

Theatlucturcaofthe~7a-carebasedonthc 
fret, that stroqp fR-absa&ona arc faund at 1680- 
WOcm-’ rad the UC NMR chunical shifta of ttn! 
-C(S)CLaubonatomaxrefoundatabout2Q5ppmin 
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oa not isolated 7a 

k 

agrcmentwitharticr6ndiaga.‘From”Cmd’HNMR 
spcctmofcmpoud(c,7cmdknixturcsofimmm 
afcob8maiaatwodieentchemicrlllhiftaoftbe 
X=x(x~,s)carbonatams8fcfouod(TabkXland2) 
aodtwodillaentchemimlshatrsrefoundfor8omcof 
* protons (Expaimenw. 

Tknw3spcchaftbcwnpouoda7~dl8bowa 
f8irly 8bundaat ioa at M+-60 (M+-Cos) ad iu both 
7Had8&ctbcnlostiutcmcpeolrcanspoadstothe 
mt- 

Asaconsequenccoftbebwcrrertioatempaoture 
forlactamascompusdto~,tratmentoftetra- 
hydra-2-0x0-3-f lllmmboxylic acid ethyl cstcz 9 with 
1yiddedthecompolMfing2-thioaecompoundamfno 
thioaocstcr.habyprodmtr4,5-dihydm&eno(2,3-c]- 
12-dithioki-3-thionc,11,cddbcisohtal 

(a) cti, 
(b) CH- 

The rcactioos were foliowai by &. Total cmvh 
of9wasnotpdbktoobt8iule+dk%3oftbcaanntnt 
of1llsd.Tbebestyidduf1.wasfound8ftcf68hraed 
pmhlgedbeJtingilKmldtheyiddof11.~ 
the yidd of 10. It ill notewodytbatllJcdaiuaa 
!woalintheorigidhtoIlcria&indidugthatr 
reunpoement~phcerarlooola~~~ 
ob8efvd for tbc complmda 7a-c ad h& The for- 
InatioadtheIf-d&ok-3-thioncisinaaXmhce 
withthen?sult8folmdfarj3~aad~-tdo- 
astaB.‘= ;i. 

Thcchpomdalh,bmdlla,bmcbam&hdby 
meaIM of ‘II NMR @ “C NMR SQawJmpy, MS, IR 



cuqoaad 3b. ‘H NW (CDCl,): I.66 (6H. d) C’ 
Qh 

‘3.47 
‘C& 

0 Ii, In) cy t C&. MS: dr IS5 (M+. 28s). 140 cm, 124 
croc#s,. 

CapWa Jc ‘H NMR (CDCi& 1.30 QN, s) C-C& 1.31 
(3H, s) c-t& 0.8 (7& mb dr, 1.9M.31 (1 R. 3 C& 2s 
3.46 (2 H, Ill) a$!,. MS: al/e 173 w, 100%), 139 (12%). 111 
aJ%). 97 01%). 69 @09& 

Chpmnd 36. ‘H NW (CDCI,): I52 (3H, d) C&, 1.7X2.7 
(2 H, m) CH-C&. 3.16 (2 H, at) sccffh 3.66 (1 H, or) Cg. 
h& m/e 116 @f+, 109%). 63 (14%). 72 (21%). 56 (22%). 

Cmpwad 3t. ‘H NMR (CDCI,): 25 Q H, m) Ci&C&-CH~, 
3.1 (2H. t) !wx& 3.62 (ZH, 1) sclj,. UIS: de 118 (hi’, 
lOm % 0356), 7lm%)* 42 fSm. 

Coyraud 1). ‘H NMR (CDCQ: 7.1-7.7 (m). IIS: de 162 
w, 72%), 118 w%). 

pnrponurn, d SI 1376 Iactom (0*6%mu&) and 25g 1 
(0.0%mk) men dinal io xykae 8t 1e far %br* 2.511 

Mdll%S&ikU@&i&~hopmpridba.- 
Campod s. ‘H Nk03 ‘CHIJl& 327 (1 H, &I). 3.90 (1 H, 

&& 4.0 (1 H, $6) CH’-C ’ 

‘H’ 

, &I* 6.5, J,,w 2 J,iw 165% 

7.06.0 (11 Ii, m) mmatic. MS: m/e 2% (hi’, 160%). 237 m%)* 
231 (100%). 

Cmpuwd 7a ‘H NMR (CDC): 1.10-235 (10 H. 3 (Cfi&, 
3.76 (2H, 8) chCA!&* MS: a& 11 (LT. 27%). 145 w%). 126 
uO%). 61 (la%). 

Chpmad n. ‘H NW1 (CDCI,): lZ2.4 (iOH. a~) (C&)s, 
1.46 (3 H, d) C&, 4.10 (1 H. q) OGCIj. MS: de 201 (if+, 
Ws). 142 (65%). 81 (100%). 

Cm 7~. ‘H NMR (CfXI& 1.18 Q H, a) C& Mly m 
doubkt obmrwd), 1.2-2.3 (9H. m) fCi.hKff-CH,. 3.780.82 _-. _ 
(2 H. s) Se-C& (mm isaaus pumt). M!k mfe m-&f+, 30%), 
14 Ql%). % mo96). 

&u&ad -k ‘ti NbfR (CDCI,): U-2.4 (IOH, m) (Cffik. 
4.22 OH, 8) sC-C&. LIS: m/e 204 (M+, Sl%)* 171 0, 61 
flOm. 

iklRpudIcr~dbc~ys:nIt‘#211w. 
#Jr), 61 (IO@%). 

(ZH, I) !hC-C& (two baaen present). MS: m/e 218 (II+, 
106%h 185 (4m)* % (93%). 

co*pwutr 1L. ‘H NMR (CDCI& 0.92 (3H, t) C&-CHr, 
1.1-1.8 CIH, m) C~~&+o-c&-C&, I.35 (3H. s) C-Cl& 
1.66 (3 H. a) CC&, 2.73 (1 H, m) CH&&CH, 3.63 (1 H, d) 
C&CC& km 12 4.26 t2 H. al D-C&. ys: de 244 fhf+. 36%). 
18% tm), iiiifObJCj_ 31(sSja -- 

Cmpuand 16h ‘II NMR (CD&): 1.10 (3 H, t) C&-CH, 1.46 
(3 H, s) C-C&, 1.49 (3 H, s) Cc&, 2.5-3.3 8 H, m) C&C8~ 
3.60 (1 H, d) C&CD&, 3.66 (2 H, Q) O-C&-CH,, 7.27 (5 H, r) 
(x MS: de 292 N’. 14s P( US%). 143 (33%)‘ 118 w%). 91 ill). . . . . . 

CorrpwWr lla ‘H NMSt 0Cl3: 0.91 (3H. t) CHrCI,. 
1.1-2.0 (4H. Pp) Cffs-CHs. 1.33 13 H. s) C-CHI 1.66 OH. a) 
cccf,. iti(i X, tj&. iii: tkkz62i)ri’, 3rasi;pS c42kj. aai 
am 172 m%A 97 mo%). 

Compod 11). ‘W NMR (CDCl,,k 1.45 (3H. a) C-C&, 1.66 
0 H, s) CA& 3.16 (1 H, t) Cff, 3.26 (2 H, d) C&. 7.27 (5 Ii, r) 
p ys: m!r 310 (u*, Scm), 219 (109%). 

Ibufim of L d 7a 0.2lOg 7r (0.0013 de) ad 0.31 1 
(080073mde) wae bmtal in totlmoe far 3 bf. Tbcn 8 new 
patiDlrafO36lwasaddalAftcr6kO.26lwuad&d.Af&s 
9kthemixtmwaaaibwdtocodaaJtbe~~ 
wufofkwrdThtoolypoducti~iofircdwuL,ykidO~l6-~. 

‘P. Rimtt ud J. Vii, h/k &c. clbn. i% 3312 (F&5): 3315 
Il96R 447? f19M: 44% 119611x 

‘3, S. Pcdkm, S. Scbeibyc, N. H. Ni aad S.4. Lmr- 
80&BU&&.CWLi!k&67*223(197@. 

‘S. !kkii B. S. f’dmea ad SAL hmum, fbid. 67.229 
Wm. 

‘B. s. pabrrca. s. Sdxibye, K. Clawea mad S.-o* IAnrzoo, 
IWA293wm. 

‘S. Stbtibm B. S. Puha ad S.1). lrwuaa~ md.n.299 

‘I(. Fria tad H. Me&, But &c&. &I. Gu. ui, 3469 
(1912). 

~.H.~.6.P.Ooodis01udC.L.Wihoa.1.~.~~. 
six. 73*4m (l%l). 

‘%a @w, P. ltosmus, Al. v Ankant. K. !$tcinfekfer sod R 
TunMlk. 2 Namtf8m-A 2zR 1291 u96n: s. G. s&h. J. Am. 
ae#t.sac.83*42&(1%1). .. 

“P. Hue, A. Lduvak, hf. Pdkt and J. M. Cak Syathd 
63 (1978. 

Cuquaad &. ‘H NMR (CXXl& 1.2tM.22 (3 H, 4) C& (two “L). Bray ami K. ScJ~ub, Hdr. CIkr Arur 41.1262 (1976). 
iwmra pram& 12EM.~ (9H. m) (Clj,),ClfCH~ 4.23t4.27 “C. F. Kodrb. J. ht. C&M. Sot S, 1326 (1936). 


