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Abstract The absolute configuration of the decpicne ditetpencs has been dctcrmined by degradation to 
4R-4-(2-methoxy-4-methyiphenyii-pentanolc and. Phntolysis of 1.l8-diacc~ory i 3-oxodccipi- I J-em 
proceeds through tl novel phatochemrcal reaction. formally ii [2 + 23 cycloreverslon. to generate a key 
intermcdlatc for the degradation. 

In previous reports we have presented evidence for the 
structure and relative configuration of some new 
diterpenes from Eranophilu de+irns’*’ and a retated 
species3 During this work we observed that the mass 
spectra ofa number ofdecipiene derivatives containing 
the cyciohexenone system fAf showed base peaks 
which could be rationalized as arising from the 
following rragmenrations. 

It seemed reasonable to expect that a process 
analogous to A -+ C might be induced photo- 
chemically resulting in the formation of a phenol (C) 
which constitutes an isoprcnologue of the oxygenated 

r-curcumene5.J Apart from the intrinsic interest m 
achievmg this transformation. the compound 
generated would allow simple degradation of the 
decipicne skeleton and provide a means orcstablishjng 
the absoiutc stereochemistry of this new group of 
diterpcnes. 

Achjeveme~t of both of thcsc obJectives is described 
in this report. 

For the photochemical study we chose the enone (3) 
as thesubstrate, Theenone (v,,,_: 1725 and 1650cm-‘; 
i 257nm, K: 9500) was prepared by CrO,/pyr, “13. 
oxidation of the diacctate (2) which in turn can be 
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obtsincdj from the dihydrox); acid (I). the major 

diterpcnc constituent of Ei~o~~oplri/tr dfvipiem var.’ 

Irradiation of an ethanolic solution of the enone (3) at 

254 nm for 20 min gac a product which was shown to 

contain mainly starting material and the photoisomers 
(4) in a ?:Z ratio. To facilitate separation the reaction 
mixture was treated with Ac,O:pyridinc and the 

photoisomers (4) were isolated ~1s the acetoxy 
derivative (5). The N;MR spectrum of 5 showed 
rcsonancc signals for 311 aryl methyl at ii2.20 and for 

three aromatic protons ((5 6.67 7.1 1 J. whose multip- 

licity was characteristic of a 1.2.5-trisubstituted 
benzene. ;is well as a bcnrylic proton ;t~ ii 2.76. That the 
photolysis product was a mixture of E and Z isomers 
w;lb cvidcnt from the signals for the allylic 

acctoxymerhylcne protons which showed two 
rcsonanccs at ($4.37 and ,i4.41 llntegral ratio 3: I I and 
from the broadness of the vinyl proton signal (,i 5.37) 

which appeared ;LS two supcrimposcd triplets (J 7 HL). 
Thib strongly suggcsrs that photolysis of the 
1 inylogous cyclobutyl carbonyl sjstcm proceeds 
through a &radical mtcrmediate arising from lission of 

the C-7 to C- 16 bond and is analogous to the lirst step 
involved in the photoch~mrc;il rcarrangcment of 
vcrbenonc.’ 

The photolsomers contains only two of the seven 
chiral crntrcs originally present in the cnonc (3) and 

H 
3 

oxldativc ckavagc of the C-7 to (‘-8 double bond 

should produce an opticall! actlvc 4-substituted 

pcntanoic acid. a relatively simple svnthctic target. For 
this purpose. in ;i rcpeut photolysis. the photoisomers 

were isolated as the: methyl ethers (6). Treatment of 6 
with 0~0, g!avc a mlsturc of diastereomcric dials 
which was oxidkcd with NalO,. The resulting 

product on osldation \vlth Jones reagent afordcd the 

pentanolc acld (7) ([xl,, = + 3.0 ) identical \iith that 
synthcslscd from R-( + I-citronellal as described below. 

For the synthesis of optically active 7 WC used the 
mist urc of dlastcreomcric enoncs (8) prepared from R- 
citronella1 3s descrihcd” previously. WC cm Isagcd that 
aromatiration ofthis misturc folloacd by mcthylation 
and clc;l\age of the side chain double bond should 

provide 7. In practice. attempts to aromatlsc the 
enoncs 8 with I>f.IQ. chlor;mil. Pd c‘ or ScO, were 
unsuccessful although piperitnnc \\as shown t; form 

thymol on treatment with chloranil over X days. 
The vinyl bromldc 19) prcpitred by dchy- 

drobromlnatlon of the dlbromide ;r\a~l;iblc I’rorn the 

bromination of pipcritonc has been rzportcd- to give a 
thymol on treatment with base. Invcstigatlon of this 
reaction shoucd that \sith longer rcuction times both 
the dlbromdc and the vinyl bromide disappeared from 
the reaction miuturc ftom ~hlch a phcnohc fraction 
(45”,,) could bc isolated. Thlz \v,I~ shown to contan 
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thymol and 4-hromothymol. the latter probably 
arising from thymol during the reaction. 

The corresponding mixture of phenol and 

bromophenol (IO and 11) could be obtamed either by 

bromination of the enones 8 with two equivalents of 

Brz followcd by base treatment or by treatment of 8 
wtth three cquivalcnts of pyridmium bromide 
perbromidcH followed by base treatment. The latter 

method gave incrcused yield of phcnolic matcrlal (75 ‘I,, 
compared 10 40”,) and a higher ratio of bromophcnol 

(I I) 10 phenol IO (312 compared to 2:i). This is an 
important consideration since it was found that the 
methyl ether of III does not survive treatment with 
OsO,:NaIO,. In both cases dehydrobromination of 

the tcrtlary Br in the side chain occurred probably as a 

result of partitiomng the phcnolic material with 

Claisen’s alkah. The mixture of phenols (IO and I I ) 
was methylatcd and the product treated with 

0~0,: P&IO,. The only product that could be isolated 

from this rcacrion was the z-kctol (12). Neither 
unchanged phenol (IO) nor any ether-soluble product 

derived from IO could bc detected. Treatment of the I- 
kcrol ( 12) with Jones reagent gave the bromo-acid ( 13) 

which on hydrogenolysis with Pd,C.‘NaOAc yielded 
ths rcquircd 4R-4-(2-mcthosv-4-mcthylphcnyl) pcn- 

tanoic acid (7) which after purification had 
:I],, + 3.0 The II-bromophenacyl ester dcrivativc of 
7 could not hc crystallited but 7 pave a crystallme S- 
bcnzyl-iso-thiouronium salt. The spectral and 
chcmlcat properties of 7 and its dcrivativc were 

identical \\ ith those for the corresponding compounds 
derived by degradation of the photoisomers (4). The 
speafic rotations of the two sets ofsamplcs were of the 
sanic sign and magrlitudc. 

Tllc~ results show that the acid (7) obtained by 
dcgradatlon of I. 1 X-dihydrosydecipi- l4-en-1%oic 
acid (I 1 has the K-configuration at C-l I. Since the 
relative configuration of 1 is known from X-ray 
crystallographic analysis,’ the absolute conliguration 
of 1 IS as shown. Furthermore since 1 has been 
interrclatcd’ ’ to the drcipicne diterpencs from E. 
tlc~~i~~/~.~. it follows that they have the same absolute 
contiguration. 

General experimental delcills have been described ’ 
1.1%Dircc rf~~s\‘- 13-oxodcc-rpi- I4-,t1r (3) A soln of 2 ( I .7 g) 

In anhydrous CHICI, (I6Oml) under N, was treated with a 
soln of CrO, ‘pyrZ complex. prepared by mlxlnp C‘rO, I 1.X @I 
ullh pyrldine (2.8gl. In CH,CI, (3Oml). The mixture was 
stirred m the dark for 3OOhr &rh further additlon of the 
complex every 24 hr. The organic layer was decanted and rhe 
tarry residue washed with ether (2 x 100ml). The comblncd 
organic bolutmns wcrc washed with IO”,, NaOH. IO”., HCI 
und hrlne. Removal ofthc solvent pave3 t I .2 g) as a colourlcss 
011 [zlr, - 20 (c. 0.7) (Found: (‘. 71.40: H. 9 23. .M - 
404.2564. Cz4H.,c,0, requires: C. 71.25; H. Y.X7”,,. M 
4042562).NMR(~‘DC’I,.~OMH/.):d5.90(brs.W~5H/.I4- 
H ). 4.22 Ibr s. IX-H,). 3.00 (AR part of an ABX. I-H,). 2.15 
and 2.05 (acctoxymcthyls). I 86 (hr s. 19-H,). I 36 (d. J 6 H?. 
20-H ,). 0.02 (d. J 7 Hz. 3-H,); L.‘,,‘,:. 172% 16SOcm ‘: ;.!,,y:“: 
210 0:. loo(W)) and 257nm IL. 9500). MS: UI ~404 IM ‘. ?I”,,). 
344 (12). 161 120). I59 (IS). 13s (IO()). IO8 (301 

(al A soln of3 (350mgI In EtOH (50mI) was llushed with 

Nz for 2Omln and then Irradiated with CJV light (254nm) in 
an Ohphant photochemical reactor for 20 mm. Evaporation 
ofthe solkcnt gave a residue which from TLC was shown IO be 
;I mirlurc of two maJor components (2:3). To facilitate 
separation the mixture was trcatcd with Ac:O:C,H,N and 

the product was scparatcd by preparative tlr to g~w 3 19Ompl 
andS~lWmg)asanoilbp 180 (bath).OI?mm. [z], - 5 Ic. 
1.0) (Found C. 69.9; H. X 8 C,,H,,O,, rcqulres: C. 69.9: H. 
X.6”,,). NMR (~~~Hz.C‘C:I,):~~O.XZI~.J~~~L.~-H.,). l.l2(d. 
J 6.5 HI. 20-H,). l.Y4 16 H. acctoxymcthyls). 2.20 (5. 19-H,). 
2.2X lacetoxqmerhyl). 2.76 lm. I I-H). 3.80 Im. I-tlI). 4.36 (hr 
S. 18-H,). 5.33 (1, J 7Hz. X-Ii). 6.71 (br s. IJ-Ii). 6.91 (br d. J 
8Hz. 16-H). 707 (d. J XHI. 17-H). Extra signals were 
obscrvcdar 0.X7 (d. J 7 H7.SH,,).(j4.42 (9. IX-H,)and 5.2X(1. 
J 7 HL. 8-H). MS: UI:O 386 (M ’ -60. IO”,,). 344 (8). 177 (80). 
I.15 (100): ,*::I’: 1750. 174Ocm~‘: ;.!_::y 208 (t:. 10500). 
26X nm (t. 800). 

Ih)Asolnof3(I.C)~)inEtOH(l20ml)wnspurgedulrhN~ 
and then irradiated with UV light (254 nm 1 as described m (a) 
for 2 hr. Thesolvent W;IS removed under reduced pressure and 
the reG.iue m acclone (40ml) was trcatcd with dimerhvl 
sulphate (2.28) and anhyd K,CO,$ (2.Og) and the mixture 
rctluxcd for I8 hr. The product ( I. I g) obtained wab adsorbed 
on a column of sd~ca gel (40~) Elution with 5- IO”,, ethcr- 
light pclrolcum gave 6 (400 111~) as an OIL lrz],, - 3” (c. 0.7) 
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(bound M . 418 2?5S CT,ti,,O, rcqulrcs. M’. 4IX27lY) 
NMK IC’DCI,). 00.X9 (d. J h H/. 3-H a). I.25 111. J 7 H7. N- 
H,,J.Z.OI (6H.il~clox~1iielh~ls).‘_‘X(brs. IO-H,,).3 I (In. II- 
I{). ?.72 IS. OMCI. ?.X! (tl. .I h H7. l-11:1. 4 3X thr \. IX-Il.]. 
52 56(hrr.J 7Hr.X.H1.657.l 14BC’>ys~rn. II-. IO-. l7- 
HI. Fxrr,i s1~11& ~~SOCI;I~LY~ Kith rhc X- 2nd IX-I 1 ! rcson;mccs 
Here ohzCr\cd r,,,,,, 174Ocni '.ws.llIl~4Ix(\1'.4 ‘,.)..77(> 
(Il. 359 II). 358 (?I. I-W 11(M)). 175 1151. I IY tl2). Conrinucd 
elulion alth W”.. ether-IIcht pclrolcum ,CJ\C Z (2% III~I 

0\,d~,~1/~,1,,16..~~(~l~i~~fC)(1X(!n~~)1i~Jr~ p~r,tlliic(X~nI)~\;~~ 
~rcatcd \\ilh CLO, (I 72 mg). I hc soln \\a zllrrcd for 3 hr. 
rhcn cl soln uf zodium rnct;,h,\ulphi~e 12Y-l mg) ,n pyridlnc 
(I Xml) and H:O 12.Xml1 L~;I\ ,~ddcd and fhc ml\lurc wx:, 
hllrred liar 3 hr Rcw\er)- of the product g~\r the ml\[ur\: 01 
Ji;i~tcrc’umrric Jiol\ I2X6mg) ils ;in oil: r,,,,,; !.\OO. 
17JOcm~‘.S\:MR~CD~‘l,).~~OXY(d.J7H~.~-H~).l~7(d.J 
7 Hz. JO-11 0. 2.01 (6 H. ~ccto~~nwh!Is~. 2.2X ihr s. IY-tl ,). 
27ibrs. OH).3.I~m.11-11).~731~. 0Cli,).385cJ.Jbll~. 
I-H:t.401m. IX-H,1.6.htbr\. Il-H).665(brd.JXH/. 16-H). 
6.96 (d. J X HL 17-11) A hc>ln oI‘ths JIC& I2IOnlg) In d~oh;~n 
14mll and Ii,0 (5ml1 ~a\ Irc,,Icd HIIII halo, [IWnig~ and 
lhe rnIsIurc’ H;L stIrred for 40 min. I’hc product rccovcrcd ua\ 
di,,olved in .1ccionc 1 IOml I and rrcarcd w,lh Jnnc\ rcqcnr at 
0 for I hr The prc-duc~ \~;Is parrlr,oned lnlu ;1 ncutrul .~nd 
N;rHC‘O,, ~olublc fr,diorl. Rccobcrk of the org.tn,c. mCilerl~l 
from rhc lurtcr ga\c .ln 011 (Wmg) H h~ch \\a purilicd h! 
prcparutivc Ilc 10 gve 7 .o ;1n 011. Ix]::., -t 3.h : I x]ii, 
+ 37 . iZ]_:fh - 4.1 . [x!ii,. t I I 0 (( I 9. (‘HC’I ,I. 
&nlIc;,l ,n all rcspccls w,th ;I sample cbf 4R-l-(?-lncthc,~~.1- 
nlcrh~lphcnyl)-~ntdrlolc acid 17) prepsrcd 2~ dc\crlhcd 
helo&. The p-bromophcn;ql cylcr of 7. 011. :I:::,, 1 2.1 . 
[I]:!,, -,. 2.6 . [I]::,. + ?.I . [2;$,, - 7 7 . I(. 2.5. (‘HCI,t 
und the S-hcnzyl-,~o-rhlourolllum \dli of 7. m p. I IO I I I . 
m,xcd m.p. I IO I I I . [z ]tf., + 3.2 . [r;f:, t 5 9 . ;zjii,, 
.t 7.4 . :I;;&, t IO 7 . (t. 0.5. FIOH I had chcm,cal and 
spcclroscopic propcrl,es rdcn~lcal wllh IIIOSC prcp,lrcd from ;I 
rainplc of 7 as Je\cr,bed hclou. 

I’Wptr,W loll 01 r/r1 IlId trm/ ~-hl~orll~~~lrl-rllr~l Ilxm, pIpI’ //om A 

xllrrtxi w-cold soln of pipcritonc (3 04g) in C’C‘I, (SO ml) was 
treated with a holn of Br: (3 2g1 ,n C’CI, (3Oml1 Kcmaal of 
the solient p;t\c the d,brom,de (0.2 gl a ;in OII which blo~I\ 
clmilnalcd IiRr on >t,,ncjlng I\;MR tC(‘I;): tiUXY and OY5 cd. 
J 7 Hy. scconditry MC’S). 2 03 IS. hrumomcthyl). 147 and 4 50 
(s. bromomcrhlnel. A soln ol’ the Jibromldc (0Op1 dlo\an 
[ZiO ml 1 and 2 “,, aq KOH I L5Oml1 wa\ bllrrcd for 4X hr The 
product rccotcrcd \\a fri~clloncllcd mtcl neutral :ind IO”,, 
N,tOli soluhlc fr;tctlons Prep,tr.iriLc tic of the neutritl 
fraction pave (a) plpaitone (0.73g1 and (h) 6-hydrouy-h- 
,soprop~l-3-mclhylc~~ll~hcx-~-enone (O.h7 .g) (Found. M ’ . 
16X.1170. C‘,,,H,,,O, requlreb. M’. 16X.lIW) v,,,~, 
3500 3300. I b~oclll ’ LMR ICCI,; 90MHj1: 0065 and 
O.YS td. J 6.5 112. econJur> mcth!lb). I.YJ ibr ,. vm>l Mc). 3.3 
t OH ). 5.7X ibr s. \Inyl prawn). MS ,,I t’ IOX (M . 4”,,1. l-10 
(IO). 1% (18). 125 120). YtC(23). 82 (100). 71 (?!).‘I hcCdk;il,nc 
w;Lsh,ng ucrc .,c,tlilied w-,th IO”,, HCI dnd c\Iractcd Hilh 
cthcr Prcpar,it,re CiLC of ~hr oil rewwzd :atc‘ (AI rh!mol 
(0’)o.g) and 4-brornc~~h~mc~l 10XRg1. m.p. ,mJ mlwd m p 
55 

(;I) A An of Hr? (6.4 g) In C’CI, (60 ml) wil:, ~~ddcd dn)p1~14e 
with stirring 10 .in ice-cold \nln of 8 (4.4~:) ,n C’C’I, (Wml~. 
Removal ofrhc wlbent ‘11 room temp pabe the te:lr;ibromldc 
110.7g) ;LS an 011 which elimindtrd HHr on slandmg NMK 
(<‘Cal,): oO.YJ and I 03 Id. sccond,,ry %I<‘\). I X0 and 2.02 I\. 
hromomclh~ls). 4.2 and 4.52 (br 3. bromomrrhinss). A 
mixture of Ihc tctrahromlde (4.1 ~1. dioxan (I 70 ml) and I”,. 
;~q KOH (IO0 ml) WJS hea& on a s\cam bath ft>r IX hr The 
product recakcrcd w,lh crhcr \casd~~~~~l~cJ In hght pcrrolcum 
and wahcd \rlth C’lrrlscn’, alkali 13 x SOml) The alk;,l,nc 
wahings Hcrc d~lutcd \c,lh H,O ~!(H)ml)and extracted tilth 
light petroleum. RCI~IN;I~ nfthcsoI\cnl gac IO;tnJ I I 1 I.ll_r. 
3 : 2 respect ,vcly I 

Ih) ,I mi\lurc of lhc cn0ncL H (2IOmpl and pyridiniurn 
brl,m,Jc wrbrom,dc (Y Ihmg~ in AcOH 15 ml) %;LS \tIrrcJ ai 
IUOII~ tamp Ior Z hr Ihr producr rcccncrcd with rrhcr ~4s 
l:,kcn up In Ilghr petrolcorn (3)1nl) and oxtrxwd wth 
(‘l:liscn’s ;Ilk.tll (4 * I5 ml I I’he cxtr.,cI\ wcrc‘ Jcldilicd (IO”,, 
HCI) 2nd rc-c\(raclcd \\,th I,gh[ pelrolcum Rcmo\al nf the 
sol\cn~ gibe IO .~nd II 1221)mg. I!:? re~pc’ctl\el~) NMR 
(C‘C’I,). 0 I IY ((1. J 7 HI. UX~I~,II! Mc‘~). I 56 antI I 79 (3. 
\inll Vc’s). 2.21 lb. :tr!l \Ic’\). ?.YY (m hw/yl\c methlncs). 
6.41 and 7 Of; 15. /J proton\ of I I ). 0 3 lo 7. I (.AR(’ \);btem for 
;iromdtic pi0lon\ of IO) 11s. III f’ 37-l. 276. 37X (M of I I. 
3 ",,. b",.. ?",,). ?9h. 3x (H, <II' IO. IO. IO). 295. ‘07 (5. 5 I. 217 
1351. _‘I!. 115 (23.25). IIX 1101. I!2 IIWI. The m,\Iurc of 
phcnolz 110 and Ill ll.Og) \\a> mcrh\l.~~cd \\ith 
dlnleth~lzulph;lls tind anhtd K,C’O, In ;~cc~onc IO give rhe 
mcthkl clher\ (1 O~I 

~~.xlt/~trlcJll rq rlrc, lllc~r/r\ I 1~11,~‘1~\ 11~~~11 trr1r “\ 01 IO trrd I I )I Ill, 

0~0, 5~10,. A sd11 of the nwth!l cihcrr of IO JnJ I I (0.7 g) 
in dio\;in (XOml I \\;L< tr~;iW-l uith OsO, (20 mg) .~nd <I \uln of 
NalO, (2.1 gI In H .O 125 ml)\\rtr added The boln wa Frirrcd 
for 2Ohr and th:n c\tr;tcd 81th cthcr. The product 
recowrcd \Q;~s tilwrrd through ;I plug of ACI II Alumina IO 
gi\c I2 (0.3~) 3s an ml. [I]” - Y (I. 0.5) [Found: M 
344.0802. C‘,,,H,,O, “‘Br rcquilc4: W. 353OXIO). \‘,,_\: 
?600-?!oO. 17:Ocm ‘: N!vlR (C’CI,): ,iI I I: (9H. 
secondary and hydro\~mcth)l~~. 2.3 IS. ar! I MC). 3 I) (m. 
benqhcmethlnc). 3.7 15. OCH,,).6.53 and 7.04(s.p protons). 
MS: IN (1 332.344 (M-.X ‘,,). 300. 302 (IO). 2X-I. 286 120). 7-W. 
242 (601. 227. 229 (I(K ‘OS (45) 

4R-l-(2- \.fdh~\ 1 -3.ln~lh\ /p/l~~JI~/)~C~l~UlltJl~ trd (7). .A s3)n 

of I2 (IO0 mg) ,n acetone (2 ml) al 0 was treated with Jones 
reqcnl (0 ISml). The m,\turs ~45 bl,rrcJ for 3 hr and the 
.ICI~IL’ prcjduct H;I< csrractcd \rith sat N;tHC‘O,, aq. Rccovcry 
of the product p;ivc I.3 (75mgl ‘15 iln oil. ix],, - I I (c. I 0) 
(tound: M ’ W.Ol?X. C’, ,H, .O, “‘Hr requires M 
302.0341 ). I’,,, ,\ 2501) 3400. 1760. 1720cm ‘: hMR (CC‘I,: 
YOMHz): I) 121 (d. J 7 HI. hai/lic methyl). I.XX Im, 3-H:). 
? I5 im. ?-II. I. 2 33 (br 5. ;11v1 mrth\l). 3 I5 (m. 4-H ). 3.76 (s. 

OCH,,.h.~,~(~.~‘-H).7.lO;~.h-H). IO.7 IIO(br. C’O:c_1) 
MS: Ill t’ 3olI. W cw 3O”.,l. 210. 242 (15). 227. 22’~ (loo). 
IhO~-‘0).I~XI~0).140~li). 11X~!51.117~2~~l.115(?51.7X(~01. 
Pd C‘( IO” ,,. ?Omg);lndanh>d NJOAC(_‘~ nigl %crc:ddcd lo 
a soln of 13 (60 II~~I in litOH (h ml). I he mI\turc H;I\ 3llrred 
under it11 ,itmosphcrr of H, until H: upt;lkc hdd cca~d. The 
~ln ua\ filwrcd through ;I p.td of Cclitc and the rcs~due \\a 
uil>hed w,th cthcr The filtrates UCI’C ct~mh,ncd and the 
~l\en[ rcmo\cd IO ~I\C 7 1401ng) ;15 &in 011. b p. I20 
ibarh) 0.01 mm. [x It:., + 3.0 IC. 1. CIiCI,) Specific 
ro1;LIions (\idurs currcclcd for qxic;ill~ pure mareridl). 

;I li3.4 + 4.0. [t;::, - 42. ‘!2’:;, -t 4.9. [xl::,, + 12.1 . 
I Found. 11 + 2X? 1250. C’, ,H,,O,a requires. M 222.1256). 

1W UW. 1765. l?lScm ‘. UMR (C‘C‘I,. 9OMtIz): 
:;“i’.%.(h.J 7 Hz. benz}l~c Mel. I X7 Im.Z-H ,)._.I2 (m. ?-Ii,). 
12X (br \. ;ir\l h,lc). 3 I6 (III. I-H 1. 3.75 (s. OCH ,I. C>.Sf; lhr s. 
3-H1.6.6l~~rd.J7.5tl~.f;-II1.7Uh(d.J?.5H/.6’-H) Thcp- 
hromnphcnaql cblcr. prcp;ircd from I,-hromophcnql 
hromldc .ind Ihe &,um sa11 of the :ICI& \\‘I‘J purllied h> 
prcpararirc llc and \\,1< ;I colourlcss oil. !z !,, - 2.4 It. I 3. 
CHC‘I,I. Sprcllic rol,,tlon> lvJlt,c> corrected for op~~c;tllg 
pure mulcrial). !I!$., I 3 2 [Ix;:-” - 3.7 . .rz.i:,, b 4 3 
11 I;;,, - IO.5 (I-c~tmd %I 120.07??. C,,H, ,Oa ” Br 
rcqulrcs: M’. 42(,075Y) v,,,,, 1755. 17lScm ‘; 2141K 
(C(‘I,)‘o I IX (d.J OHI. hcn/~l~crneth~l). 1.7 2.2 Im.4H.2 . 
! II 1 2 25 IN. ,ir>l \llcb. 30 (in. 4 I-1 I. 172 I\. Mc). 1.Y7 (3. 

ri’ .* 
-<‘-(‘II, 0 I. h-l! 7 1x1 cm. 3 -. 5’.. &-II I. 7 3 7 X 1.4.4 BB’. 
;ironi;LIIc prt>lc~n~i MS. ,,I c-IIX. J20 (\l *. X”,,). 221 160). 205 
14i)._‘(l3130) IX3,IXF(-l5). 17~(50).I4Y(IW) TheS-benTyl- 
,\o-lhiouronium >i, I. I prepared from S-twl/jl-IW- 
thlouromum chloride ,(nJ rhc ,c~d~um ~11 of rhs acid. H.I\ 
recr>\\rtll,scd from ;lcclonc’-n-pcnl;liIc‘ as needles. m.p. 

II0 III [Xl,) -I 77 1~. 0.4. FtOtll. Spailic railions 
(\slues corrrclcd for op11c;ill! pure matcri;il I. [ 3 Iii., - 2.3 . 
[rlir” + 60. Y’;,,, t 7.3 .3;;;, + 109 
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