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Abstr.ct - Photolysis of a-emino-.cld or peptlde esters dorived 
from Fj-hydroay-2-thiopyrldoae in the pruanco of I-butylthiol 
sffords the upected deurboxyl.tion products in good yield. 
Ths re.ction cu, b .pplied to the a-c.rboxyl or to tlm side 
chain c.rLmxyl of glutuic uui upmtlc .cids md tlus pormits 
the propm.tion of s n&r of useful synthons. Photolysis of 
slds chain asters in the ptesenco of s suit.ble hlogon .ta 
tmnsf.r -aat 2iv.s hlides often in good yield mid, l spa- 
ci.lly in tha cssa of upmtic .cid deriv.tives. without rsce- 
ais.tion. 

Wiohydroxulc l st.ra (nixed Mhydrides) sr. m ucellont sourc. of disciplined r.dic.ls. lD2 nny 

.lso serve eqwlly ml1 for tb 2enurtioa of uinyl md minim r.dic.18, of which the l.tter 

sre of considor.ble l yntlntic interwt. 
3 

NW th.t the first inventive phue of this uort hu been nurly coqloted, w CI(I give mom 

.ttentioa to the application to synthsis, sspeci.lly of N.tur.1 Producta. For l x..ple, we hwe 

recaotly described s simple synthesis of tha ZS-hydroxy-choluterol side ch.Fn .t.rting vith UI 

.ppropri.to bil. .cid. 
6 

This kind of r.dic.1 chemistry is wall suited to the unipul.tlon of .aino-.cids md 

peptide.. When the centre of uyatry i. not converted to s r.dic.1, its storeachaic.1 - 

integrity is preserved coqletely. In s receht srticls’ we hwe given s n&r of umples. Other 

cssex in point sr. our synthasis of 4-vinyl*lycine6 .nd the abort routes to L-•elenaethionim 

md L-s.lenocystine. 
7 

However. our first investig.tion in peptide christry YU s study of the dec.rboxyl.tion of 

a-.mino-.cids, which YSS l xt.nded to ueipul.tion of side chain c.rboxyl groups. A pr.llmitmry 

crlnlc.tion hu .lreuiy .ppe.rad. 
8 

For th. work with uino-.cids .nd p.ptides s convenient procedure for a-decmboxylstion wu 

S‘ follous. Ths amino-acid vss N-protected with the r-butyloxyc.rbonyl (Boc) or the 

benxyloxyc.rbonyl (21 groups. The protected .cid 1 YU then rutted at - 1S’C in dry 

t.tr.hydr0fur.n undar sn inert .tmo.phere with isobutyl chloroforut. in the presenu of 

tj-mthylawphol ins’ (Schem 11. 

’ Prssent address t Depmtment of Chaistry, Texu A 6 f4 University. 
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After S minutes, ttm m1xJd Jnhydrida 2 YJS trJJtJd Jt ths su twparsturJ with N-hydroxy-2- 

thiopyridone with Jdditkm of thJ sppropr1Jt.o Jmunt of triJthyl@oJ. After on. hour Jt - 15-C 

C)n forution of thJ JJtJr VU corplote. ?h~ pmzlpltsted N-rt.hylarpholinJ hyddrochlorldo YJS 

filCJrJd off Jnd thy filtrJte YJJ irrJdisted ulth two 100 uJtt cw\grtJn 1-s Jt r- tarpJrJturo 

JftJr Jddition of thJ JppcopriJtS rJdiCJ1 ylaldlng rugant. 

&JCtly ths SJ~J procmium could k Jpplied to si& chain cJrboxy1 groups dJrived from 

JJpJrtiC Jnd glUtJdC JCidJ. In thiJ CJJ~, Of COUrJJ, tha a-urboxyl hJd to k protected by on. 

Of thJ JtJndJrd proupJ. 

IrrJdlJtiOn in the prJJJncJ of t-butyl thiol JffordJd in JJch CJSS the sxpectsd’ docJr- 

boxylJtJd productJ mostly in good yield. Yields of iJOlJCJd productJ Jr. rJportJd with the 

fO_lJJ. 

m sldJ ChJin dJCJrbOXylJtiOnJ Of b Jnd 6 PrOVidJ l iqle JyMhJJJJ Of OpticJlly JctivJ 

a-Jmlnobutyric Jcid, which could ba in aithw ConflpurJtion. SirilJrly the dJCJrbOXylJtiOn Of 8 

proridJs l 1JninJ. This could be J prapJrJtion of D-JlJninJ. 

The a-dJCJrbOXylJCim of 10. 12 JIM! 14 procoeds in good yield. ClJJrly provided on. cJn get 

1Jkll.d t-butyl thiol th. JyMhSSiS Of 15 could k J JourcJ of 1JkllJd CABA. ThJ CJS. of 

threonins 1~ intJrJsting, JinCJ the ChJngJ fr0(D 16 t0 17 giVJJ an OptiCJlly JCtiVO synthon. 

which could b s~sily wdifiJd on n1trogJn. 

T~J a-dJcJrboxylJtlc+ of 18 md 20 JffOrdJ pood yields. It in of 1ntJrJst thJt the hydroxyl 

groups in 16 end 20 did not nwd protection, whilst thJ Jrginina Jido chain in 18 YJS ~11 

protJctJd by just J nitro &raup. 

With capounds 22 Jnd 24 we returnod JgJin Co Jids chain dJCJrbOXylJtiOn. Next w JmmlnJd 

darivJtivJJ of tryptophJn Jnd of S-hydroxytryptophJn. tWrivJtfvJ 26 YJJ a-dJcJrboxylJtJd in 

l xcJllJnt y1Jld without ury intJrfJrJncJ frcm thy indolo nuclJru. hriVJtiVJ a *JV. J lO”Jr 

yield of dJcJrboxylJtJd product 29 md thJrJ my ~JVJ ken JCWJ ccapllcJtion fra thJ nuclJo- 

phlllcity of tha phanolic hydroxyl. 

In thJ CJSJ of proline dJrivJtivJ #) th yield of 31 YJJ JxcJllJnt. 7%~ morJ interesting 

~xmpls VJJ tha 4-hydroxyproltno 32, which give 33 ln 69X yiJld. with only nJrgiru1 1ntJrfJrmco 

from ths unprotectJd hydroxyl group. m coqound 33 iJ JnOChJr OptiCJlly JCtiVJ J)fl’ithOn. ItJ 

anurtiorr YJJ rJcJntly prepJred from pyroglutuic Jcid 

froo vlic Jcid” 

lo (m.p. 60-62’C, [a], + 22’ in CHC13) md 

(m-p. 60-61’C. [a], + 13’ in CHC13). (Xlr Jpwimn hJd m.p. 58’C vith [aID - 30’ 

in IkOk?. N-ProtoctJd hydroxyprolinJ con J~JO k dJcJrboxylJtJd JlsctrochnicJlly 
12 . 
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Boc Ml-CR-Co*Bzl 

4 X-WH 
5 X - B 'C78X from 4) 
40 X - Br (82X) 
41 x - Cl (43X) 
42 x - I (49X) 
52 X - S(2)b (48X) 

X 

al 
1 2 

Bocm-CII-w2+ 

8 X-COB 
9 X - a P93X frca 8) 
51 X - Br (69X) 

> 
Boc HE -CA-x 

y2-” 

“4 
7.M - CH - W2B 

6 X-COB R-Be1 
7 X-B 

2 
R - Bzl (76X frcm 6) 

47 X - Br R - %l (64X) 
b9 X-COR 

2 
R-k 

SO X-Br R - tlm (77X) 

X 

I 
Ph - aI2 - CR - NHBOC 

10 X-WE 
11 X - 6 ?8SX frocr 10) 

EiocNH-al-x 

R-S-a 
R - S - CR: (78X fra 12) 

16 X-COB 
17 X - E b7X fra 16) 

R - Co %l 
R - C+l (93X from 14) 

NH 
II 

NH - c - Nlmo2 
I 

yR2)3 

Boc NH - CH - x 

18 X-COB 
19 X - II !8OX from 18) 

22 X-COH 
23 X - H 2(65X from 22) 

P” 
ZNH -al-x 

X-WH 
X - H ?87X from 16) 

X 

$2 

FH2 
CH 

/ 
Z-W 

> 
0 

\ 
CHFO 

24 X-WE 
25 X - b ?78X fra 24) 
48 X - Br (67X) 



D. H. R. BUTOH et al. 

26 X-COB 
2 ’ 

Y - H, R - 2 

27 x - ii, Y - 8, R - 2 (94X fra 26) 

2R X-COB 
2 * 

Y - OH. R-Boc 

29 x - 8, Y - aa. R - Boc (61X fra 28) 

“ogpz i2 
BOC NE - CH - C02Brl 

34 X-COH 
2 

43 x-COH 
2 

35 X - R (96X froa %) 44 X - Br (60X) 

~4 x - B(2)pY (65X) 

30 X-COH 
2 ’ 

Y-H,R-2 

31 x - 8, Y - 8, R - 2 (81X fra 30) 

32 X-COH 
2 ’ 

Y - 08. R-BoC 

33 X - R, Y - OR. R - Boc (69X from 32) 

2 NH - CH -C02R 

45X-COH 
2 ’ 

R - Brl 

46 x - Br, R - Bxl (60X) 

53 x - S(2)pY. R - Brl (74X) 

Tin reduction of thm tyroxlne dsrivxtiw 34 Rmm xn ucmllent yield of 3.5 without lnter- 

fwmco fra thr phenolic hydroxyl. Th failure of l nmbr of rumnxbly nuclwphllic Broupx to 

intorfwo in tb forution of l stmrs of tw 3 is x roflectloo of thm Rrut nucloophllicity of 

N-hydroxy-2-thfopyrldone. Other rthods arm, of courae. xvxllxblr for tlm docxrboxylxtim of 

simple amino-acids 
13 

although the process harm raportd involving disciplimd radicals la 

probably thm mildrat. tirm is, to our knwledR0. no mild procodurm for thr decxrboxylxtlon of 

polypeptldms. lk wer. xblm to xhou tht both xido chxln dmcmboxylxtion of 36 and a-docar- 

boxylxtlon of 3R to giva 37 xnd 39 rmspmctlvely procudod in ucallmt yield. 

“;“2 

(CE,), 

I 

TX 

-2 

I T2-” 

BOCNB-CE-CO-ml-CH-c02%l BocNR-CR-CO-Nn-CR-X 

36 X-COH 
2 3B X-COH 

2 
37 X - E (74X frm W) 39 X - H (83X fra 38) 
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l?n addition of l halojon truufor rugmt to our rsdical pmnatstinl systa pormlts tbm 

ifunsdisckor-Borodin ruction to k carrlmd out under neutral conditions. The non-•lectrophilic 

naturm of the eaters 3 ia advantqmous, 
14 

wpclally for l loctron rich, mamltlcn alaculms. 

Similar cmsld&ationr apply i‘n amino-acid chnistry (table I). Ira tha scid 4, aftor ccmvmrsion 

into tha darivatlvm of typa 3, and photolysia in thm prumcm of brmtrichlorarthana tha 

bromo-compound u) was obtained in 82% yield. 

Further of our results arm s-rised in tab16 I. In prmlimicury therm1 msperimnts tin use 

of csrbon tmtrachlorids gaw tb chloride 41, whilst 1oAoform furnish tha lodo-darivativa 

42. 

Tablm I 

Starting mstorial 

4 
4 
4 

43 
45 

6 

24 
49 

8 

Roduct 

a. 
:2 

44 
Y 
47 

48 
50 
51 

Yield Isolsted (X) 

02 
43 
49 
60 
60 
64 

47 
77 
69 

(a) thmmo1ysis 

The l spartic scid derivative 43 gave the brcafdo 44, without my elimination, as did deri- 

vstlvs b5, vhlch afforded braide b6. In tha glutuic acid series again, ttm dorfvativa 6 8~va 

thm bumids 47. Anotbar glutuic acid dorivstivo 24 furnishad braidb 48. Agsin the glutulc acid 

derfwtive 49 gave the braid. 50 in sood (713) yield. tu recently rsportod ” . ylold of 84% of 

the sama crystalline braida SO which YSS an intormdlate in an elegant synthesis of l-aino- 

cyclopropanm-I-carborylic acid. ?ixully. la tha l apartic l cib sotim a affordd 51 in good yield. 

In the Jbsmca of a radical trap , l stmrs of type 3 rurrangm vith loss of carbon dioxide to 

~lve S(2)-Pyridyl derivativss. Thesa darivativas lend ttilvss to further wful chriul 

manlpulstions. As oxpectsd then, sovmral typical muplea lllustratui that ths aida chain 

carboxyl function could ba cmvenlontly modified in tha ssm way (table II). 

Tablm II 

Starting Flataria Roduct Yield Isolated (X1 

43 54 65 
4 52 48 

45 53 74 

?ra ttmso prallmimry studios it 1s clur that disciplind radlcsla hvm thm potential to 

plsy a mjor role in the modification of amino-scids and peptido wl~cul~s. 

The availability of the sodim salt of N-hydroxy-2-thlopyrldino as a 40X aqueous solution 

fra tha Olin corporation providea an lnupansiv~ source of #-hydroxy-2-thiopyridwn (acidi- 

flation with conaontreted liC1) and prmits laram sala work. 14.15 
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lor gawrd sqmrh8ntAl l .a OUT prerioux pxpmrx on pxptida clmi8try. 5.6.7 All rotxtionx . 
wara t&ma in HoOB rmlux 8pocifid to the contrary. In xl1 upxrimntx hxrein reportd, only 
L-xmino-xcidx wra used u l txrtix mtorixlx. 

Into x thrm arkad fluk quip& with l thrmmxtor, vu xddd (mdmr nitro~m or l qon) 
N-rthylmrpholinx (1 ~1, 0.11 ml) a$ ixokutyl chloroforntx (1 ml, O.lA ~1) xt - 15-C to x 
xolutiocl of tha xuitxbly protoctd Pfno-acid (1 roll in dry txtrxhydkofurxn (5 ml). Mtar 5 
min. xt - IS*C, x solution of W-hydroxy-2-thiopyridonx (1.2 -1, 152 q) xnd of triothylainx 
(1.2 rol, 0.17 ml) in dry totrxhydrofurxn (3 ml) uxx x&id. Th mixture yu xtirrxd xt - 15.C 
udor nitropan or arEon, xhxltxtd fra tha light (xlrriniu foil), during &out one hour. Thx 
rxquirod utor forvtion cxn k follovd by t.1.C. ~ymllou xpot-xthylxcxtrto-h (1:l)). Tlw 
procipit&a of l-rthy.lmrpbolina hydrochloride vu 
totrxhydrofurxn under xluiniin foil p&action. 

filtarod xnd uuhad with man dry 

Thx yallw flltrxtx vu irrxdixtod in proxancx of r-butyl thiol vith tuo 100 watt tunestan 
1-x xt roa tvrxturr under xn inert xtmoxphxIY in x vxtar bxth until thx yollar colour 
hu diuppured (wuxlly lo-20 minx). Thx tqrxturr in thx fluk wu cloxx to roa tvxturx. 
Bthxr vu than ad&d xnd thx xthxr lxyw WI uxahad with sodim hydrogen cxrbonxtx (0.1 N), 
vxtxr. dilute hydrochloric acid (0.5 N), water xgxln and than with saturated brine. The product 
wxx than purified on silica 801. 

Mtor filtrxtion of N-rthyhrptwlirw hydrochloride tha txtrxhydrofurm YU rmvmd in 
vwmo at roa tvratura with protection fra 11Xht (xl~iniu foil). Thx ruidux YU txkxn up 
in browtrichloronthxnx xnd irrxdixtd xx xbovm. ma brmtrichlororthxnx vu raovod im vxcoo 
xnd thx product purified on l ilicx pal. 

Aftxr rrovxl of tha tatrahydrofuran. CC1 or bantom-iodoform wro xddod xnd th yollou 
xolutioax uorm boatd. TItana worm only two prxl !minxq upxrimntr xnd tb photochrfcxl rtbod 
would l urxly give kttxr yields. 

5.- Thix vu obtxiwd u M oil (78X). (al - - 42.0’ (e - 1.2) rY 
46%; (2H, 0.86 x). (3B, 7.43 t J (SE, - 7.9 x) Hx) &nd 1 39 t C. (98 kS.Sb a) 9.69 : R. (ZH, 7.91 ~1, 2 0. 4.09 22.10. (la, Cxlc. q.w for i 

C16E2,N04 t C, 65.51 8 8, 7.90 ; 0, 21.82). 

This (68%) hxd m.p. 52.O.C (Kthxr - EoxM~). [al l - 28.0’ (c - 1.0) : 

S.tfx(2E. xi, 5.32 (la, m), 7.27 (lOa, x) (Found 
I 6” t 0.85 (3E, t, J - 8 Ex). 1.75 (28. ml, 4.A (la. ml. s.07 (28. 81, 

: C, 69.67 ; ii. 6.47 ; N. 4.32 8 0, 19.78. Cxlc. 
for C19H.21N04 : C, 69.70 ; 8. 6.47 6 N. 4.28 g 0. 19.55). 

9.- Thlx vxx obtxind xx M oil (93Xj.Y : 1700 cm-l ) 6 t 1.35 (3El, d, J 
18H, a), 4.08 (lil. q, J - 8 Ex). 4.98 (lH,m!f? (Pound I C. SOb 8 8, 9.66 6 0, 

t C, 50.75 ; 8, 9.45 ; 0. 26.09). 

m wti duivmtlq ll.- Thx roxidw obminxd xf)xr th uxwl uxxhinpa dmxcribfd in 
hpwimontxl vu deprotoctod by trifluoroxcotic acid (1 a ) in rthylxnx chlorib (1 a ) at 
room taporxturo for 30 l lru. Aftor addition of vxtor, thx ructiom mixture wu utrxctod with 
l thxr. Thx xqu- phxrx vu mxdx xlcxlinx with a 17X -nix xolution md xxtrxctod with xthxr. 
Thir lxttxr organic phxn vxx vxxhxd with brine, dried on xodio rulfxtm, xvxporxtd loun in 
-. Tha oil xo obtained (85X) hd I.R. and N.R.R. l pactrx idonticxl with thoxa of xn 
xuthmntlcxl B-lx. 

*??~05 13.- (36. This x), vxx 2.50 obtxinxd (28, t. J xx - 111 7 Br). oil (78X1.Y 3.20 (2E?& t J 1750 - 7 Hx;.’ cm :.,“&k”,“, :!k?: 
C. 52.55 ; I, 9.33 ; N, 6.82 8 0, 15.58. Cxlc. for C, 52.30 ; 8, 9.26 I N, 6.56 ; 0. 
15.70). 

C9Hi9m)2S t 

Tb aa &riuat1w lS.- mix (93X) hxd l .p. 64-C (AcOBt - Cyclohurm) ;Y : 1740. 1680 ca-‘8 

68 
: 1.35 (9f1, s). 1.81 (2~. ml, 2.31 (2E. t, J - 7 Ex), 3.00 (28, q. J -yW. 4.16 (1H. m). 

4.85 (2~. x). 6.w (se. x) (lound I c. 65.76 I a, 7.97 i N, 4.91. Ck. for 
H, 7.90 ; N, 4.78). This prepxrxtion wxx x1x0 rxpxted ruing Mhydroux 
xolvult (94X). 

m Jwbl lI,- Ihix vxx obtxinad xx m oil (87X). Ial = - 15.0. (c - 1.1) rY 
1750, 1700 cm ; bH : 1.15 (38, d, J - 6 Rx). 1.45 (98, x1, 3.20 (3il, l ). 3.90 
(111. l ) (Pound : c. 54.88 ; 8. 9.70 8 N, 7.66 8 0. 27.54. Cxlc. for I Celil,CUJ3 C. 54.84 ; H. 9.78 ; N, 7.99 ; 0. 27.39). 
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m I(.- Th1_1 YU obulnd u a whit. powdmr (60%). . . . 109.C (&QXt) 1 y 
3380. 3300, 3160, 1690 a 1.45 (PlI, a). 1.58 (LB, I). 3.23 P 48. l ). 4.67 (le. .,,??3; 
(28. m). 8.25 (la, m) (PowId : 43.73 , 11. 7.43 , 0, 23.30. tile. for I C, 43.62 ; H, 7.69 i 0, 23.23). Cloi$NsOa 

21.- Iua (79%)_luu obt~lnd u vhitm nudlu and hul 6ltC (&&St - wp. 
I 1690 a , b I 2.90 

5.40 (1%. I), 7.ft4SH. s) (16und : &, 61.29 
(le. s), 3.3s (28. l ). 3.70 (2% l ). 5.30 (2li, s). 

3 6, 6.67 I N, 7.31 0, 24.53. Cmlc. for 6 C. 61.52 ; H, 6.71 ; N, 7.18 ; 0, 24.S9). C10H13N03 

g& L m 23.- 
t 1780, 1690 cm 

- WS (2H. 26, J 

hd m.p. 87x (Bthor - Cyclobsuno) i la], - + 63.0’ (c - 1) i Y 
: 1.50 (3B, d. J - 7 Hz). 4.12 (10. q. J - 7 Hz), 4.9. (28, #), 5.0s 
7.06 (5~. s) (lo& t C. 61.31 ; Ii. S.67 i 0, 27.02 8 blc. for 

C12R13N04 
: C. 61.27 ; Il. 5.57 I 0. 27.21). 

e 4 l+B 25.- mlhim wu obtainad l UI 011 (78X). Ial, - + 58.0. (c - 0.8) ; Y I 1810, 
1720 CB ; bI, z 0.95 (3E. t. J - 8 Hz). 2.00 (Za, a), 4.30 (lH, t, J - 5 Hz), 5.w(2& s), 
5.25-5.52 (Za, 2d. J - 7 a), 7.40 (Sa, s) (lound t C. 62.86 ; if, 6.06 ; 0, 25.93. tile. for 
C13HlstW4 2 C, 62.64 ; E. 6.07 ; 0. 25.68). 

ti t-m *iuUn 27.- This was obtainad u a yollw rolld_{94X) md had m.p. 8S-86’C 
?AcoIk - P~trolo~ Ithor) 8 y Mujol) : 3390, 3270, 1710, 1680 a * 6 t 2.92 (2H, t, J - 8 
&), 3.50 (26, q. J - 7 %), m (10, m). 5.12 (2~. s), 7.32 (SK s). 6’.78- 7.7s (SE, l ), 8.17 
(lH, l ) (Found I C, 73.19 ; A. 6.10 
6.16 : N. 9.52 ; 0, 10.87). 

; N. 9.59 8 0. 10.92. tile. for C18H18N202 I C. 73.45 I H. 

5- brivmtivm 29.- This was obtained l an oil (61X). Y : 1685, 1630, 
1580 c. * 1 t 1.42 (lOlI, 

(GE, cTtI m). 8.17 (1H. 
s). 2.74 (2E. t, J - 7 Hz), 3.31 (2E, q, J - 7 BtJ. 4.69 (la, a). 

6.62-7.20 l ) (Found I C, 60.93 I 8, 7.28 0, 17.41. ; ale. 
65.19 8 II, 7.29 0. 17.37). ; 

for 55H2003N2 : C, 

- wrrolidis brivativm 31.- This wu obtalnod u an 011 (8lXl.y : 1750 cm-l ; b : 1.81 
IbH, d. 3.33 (48. m). 5.10 (2H. s), 7.16 (SE, s) (Found : C. 69.98 3, 7.411 ; 0, ISA!!. Calc. 
for C12H15N02 : C, 70.22 II. 7.37 ; ; 0, 15.59). 

= m mrrolidi4m 33.- Thir (6-y) lud o.p. 58.C (AcOEt - Cyc1oho.x~~). Ial - - 30.0’ (c - 
0.5) ;y (Nujol) : 3320, 1690 Q 
m) (Pound? C, 57.58 8 8, f1.9fl 1 N, 

b t 1.38 (PI!, a), 1.88 (Ze, D), 3.08 (ffi, n ). 4.26 (lH, 
7.5;. &lc. for C t c. 57.77 ; II, 9.15 8 1. 7.48). In 

our prallminsry c- iution tha totatlon of this c wu ancorrmctly reported to k 
- 15’. 

Th trrdp, ckrimtim 35.- This (96X) bd ..p. 1OO’C (Ether - Cyclohume). Y 
3330, 1690. 1600 cm s 

(Nujol) : 

(1H , m), 4.88 (2E. s).‘6%7 
: 2.50 (la a), 2.60 (2H, t. J - 6 Hz), 3.23 (ZA, q, J -= Hz). 4.62 

(2H, d, ; - 7.9 Hz), 6.70 (2H, d, J - 7.9 Hz). 6.93 (SE. s) (Found : 
C, 70.77 ; H, 6.35 ; 0. 17.96. C~lc. for C16H17W3 I C. 70.83 ; R, 6.32 ; 0 17.69). 

- L.L 4imtlb kirrtim 37.- This (74X) hA m.p. 126-127’C (AfPBt - Cyclohexane) ; [a), - 
-35’ ( c-1 rY (Nujol) : 3500, 3430, 3310, 1780, 1710, 1690 cn 
J - 8 Rz). 1.45 ?#!, s). 

: 0.9s (3H, t, 
2.1 (Ze, m), 2.40 (41, a). 4.30 (la. m). 4.bSb?lR, m) 5.25 (2I& s), 

6.00 (1s. m), 6.40 (1H. l ). 7.60 (5lI. s). 7.70 (2E, m). (Found 1 C. 59.80 i H. 7IW ; 0. 22.81. 
tilt. for CZ1HjlN306 C. 59.04 i H. 7.41 ; 0 22.78). 

ti L dimti& duivat49 39.- This (83X) obtalnod u l white poudar had _~p. 
CyclOhu~s). [a: 

69-70-C (Kthar - 
- - 28.0’ (c - 1.2) ;y (Nujol) I 3300, 1680, 16SO Q ; b I 0.89 (6s. d. 

J - 6 liz). 1.39 (%I, s), 1.48 (la, l ), 1.7#%l, m). 1.98 (36, l ), 2.40 (2E. t. !l - 8 Rr), 3.30 
(2H. q, J - 7 flz). 3.89 (la. I), 4.90 (le. ml. 6.77 (la, m) (Found : C, 56.82 ; HI 9.59 ; N. 
8.691 0, 14.98. CAc. for C15H30N03S : C, 56.57 ; H. 9.69 ; N. 8.80 ; 0, 15.07). 

7.42 (SE, s) (Found : C. 51.53 ; 11. 5.96 ; N, 3.85 i 0. 
16.90. ale. for C16H22Brm)4 : C, 51.:2 8 H, 5.96 ; N. 3.76 ; 0, 17.19). 

hlc. for C16H221N0, t C, 45.83 ; H. 5.29 ; N, 3.34). 

4.09; 0. 17.67. tilt. for ClSH20BrW4 : C. SO.29 ; H. 5.63 ; N, 3.91 ; 0. 17.87). 
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46.- Tbls (60X) 0btalo.d u white 
f$-Fz -~jO)5;,5~~(~jol) : 1745. 1685 ylt’6y =‘- 8b-85*C (=eher - Pea-)’ 3.77 (ZH, 8). 4.81 (la. I), 5.12 

. . 
l&5: 61c. for 218A;8BrNo4 

* I I 7.37 (108, 8) (Found A, 55.20 : II, 4.43 ; )i. 3.51 g 0, 
: C, 55.12 i H, 4.62 i N, 3.57 ; 0, 16.32). 

- This (64X) obteined u l vhlte 

; N, 3.16 a 0, 15.51. Caic. for C 
7.63 (1OH. 8) 

3.45 ; 0. 15.75). 
19R20BrN04 : C, 56.17 i VI, 6.96 i N, 

. . . 
48,- This (73%) obteloed es e vhit91solid had l .p. 66-C (Cyclohexene). [a) - 

(Wujoi) : 1780. 1720. lSO0 cm 
t, J - 

I 8 i 2.50 (2H, q, J - 7 Hz), 3117 (% 
8 llz). 4.47 (lill”t. J - 6 Rz), 5.25 (W, s), 5.32 (fk. dr J - 7 Rz), 5.60 (III, d, 3 - ; 

Hz). 7.42 (511, s) (Found : C, 47.58 I 8. 4.25 ; N, 4.12 ; 0. 19.76. Celc. for C13H14Rrm)4 : C, 
47.58 ; II, 4.30 ; N, 4.27 i 0, 19.50). 

* & m rchrl rdu fo.- This (77%) hed r.p. 63-64% (Petrofau K 
l.G* IMP) Lit.” 62-64’C end (a) - - 41.2’ (c - 0.5, IMP) (Lit. 

~~0.Q~~~ - i40.8: I;,; 

cm * 6 t 2.21 GiP’s) 3 40 (2H, t, 4 - 6 az). 3.76 (38. 8). 4.52 (Hi. m). s.l4;(2H~), 5.55 
(1~. i),“7.39 (a. ‘i &A : C, 47.43 8 8, 4.90. Calc. for C13H16BrN04 t C, 47.49 ; II, 4.44)., 

E 4.~yt-M~,~s Ef7.;b”,‘$ (69X) bed e-p. 64-65’C (Rthet - Cyciobexene). lo), - - 9.0, 
) ; 8 t 1.46 (9lI, s), 1.50 (PR, I), 3.75 (2H, m), 4.57 (lil, 

a). 5.32 (lR,qf (lound : C, 44.50 ; H,‘6.91 ; N. 4.15 ; 0, 19.90. Celc. for C12H22BdJ04 : c, 
44.45 ; 8, 6.83 ; N. 4.32 ; 0. 19.74). 

ih_L fdiw &ivWtiwm 3- Thl8 ues obteined es en oil (48X). [a), - - 39.5. (t - 1.0) 8 
1750 1715 cm * 6 r 1.45 (9H s) 2.22 (2R I) 3.20 (2N, t, J - 8 Hz). 4.45 

(~~‘~)~~i7 (2H: s), 5.82 (I& I), 7.32 (SH;s),‘6.85, 8.4; (4H,‘m) (Pound : C. 62.60 ; H. 6.41 
N, 7.21 ; 0, 15.69. Calc. for C21R26N204S : C, 62.66 ; H, 6.51 ; 8, 6.96 ; 0, 15.90). 

F L~~rfdim dwfvatim 55.- This vu obtelned es UI 011 (74%). [a) - - 45.5’ (C - 1.4) 1 
t 1740, 1700 CB * ;6 : 3.61 (W. d, 

7.1)x(14& II) (Pound : C, k.52 ; H, 5.22 
J - 7 Hz), 4.65 (lH, n),4.06 t2R, s), 5.11 (28. a), 

: N, 6.60 
lie 5.25 5 Y, 6.66 i 0, 15.14). 

; 0, 15.22. Celc. for C23R22N204S : “, 65.36 

+rimK in@ 54.- Thi8 (65%) bed r.p. Sl-52.C (Pantme). la] - - 37.5. (c - 1.0) ; 
: 1750, 1720 cm = ; 6 : 1.40 (SH, 0). 3.65 (2R, d, J - 6 l&c), 4.6aD(lif, 1). 5.0 (ut, a). 

(la, l ). 7.35 (PA, 1) (Found t C, 62.09 ; A, 6.17 ; N. 7.16 ; 0, 16.42. Ceic. for 
C20H24N204S : C, 61.83 ; H, 6.23 ; N. 7.21 ; 0, 16.47). 
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