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s.r.pun ...... tol __ .. oJ1lho - .w.~ •• 1ft the n.-. 

.. pn4.n ... _ ... ......uct wi1:ih _14..... !ba sao ala • 

• ~ _te ............ an4 the: _1",,, .... po,..: .... 100 ala. pent, ... 

be tho prod.un to ."n.111 ... 

140.5 .... (a..HI 1101 ... ) of bromo ... tol __ - ortst. - 1041_ 

nlphou:toe .... 0'btia1ned. "'"~ a 71.a. of $ peftGt ot .. til ... 

ontlo.llleld. !he er,v8tals WN leat shaped.. fhS.8 e~ tA'YOhbly With 

the __ ,1't'e11 in the literatun for 4 - bromo .. 1aol~ .. ,2 .. ..a. 



F 

1h1. w.saat4oa ... 4IIt.I'J1. •• u" b. ....u,. the ......... 

.. ' the ". ... 41ng.... lt2 cr- (0'-' _1 •• ) of .1 ...... 0J1tt.0 nl-

,..... .. _ 41 ... 1 ........ 250 111 .•• of ou'bor1 cU.aW.n ......... .... ft. " .... (0.11.5 _lft) et bJ.ooaiDe di ... l ..... in 115 ... ot ... 

Ibe 1Id.zture • .,... .-pl_on ot the dinil1a1do7a ......... 

w:tilla -14 ...... lid .... 41 ... 1 .. 1a 500 al •• or ....... the 101..-

Uoa ..... t.a to 100 Ill .... 4 aU.we4 to at ft8I" aighiJ for .,. ... 

alUsatiOll. ~.cs-e (0.156 mla) f4 tIbe .... tol-. ... crI"tM-

nlphOJlald.4e 'ft. e'bta1Dll4. the .,.w • .,.. ._11. eh"'. he.'tlJlc 

.. _1-, ,.!.at ,." .... 16lJo ... 165" O. lIlu a_ ehectklq w11Jh .... , 

p. ... lQ' .. u. ....... - ·bIwJo ,. .. 1_ .. 2 - nlpMaa.t.... (u.) 

!he tilWat. &om a aodl_ fueion p.y. • pe81t!w \eft 

with .u .... altrate. illdica.t1ng the pre~ of bro1llirJa. 



!hie bl'Uld.a*1en .... ...-r.t ... " 1n ...... _ 'WI" .. tIMt 

pree.atag .. e. 46.l".... (0.-. ale) .~ tfoQl_ - ........ ~ 

MlOJ'icle ... 41 ... 1 ..... m 250 .a •• 0" ..,bn41.uiflfle ... tnaWd wi ... 

39 ..... (o.tl,3 _1 .. ) of bftd_ ti ... lftd 1a 115 ala. of ...... 41-

nlt1M. ttt. m1Durtt. arter eempl.t1oJl of ~ 41nS.U.ti-. .. .... 

1dth .-lei _. to r .. .,. all •••• a bro1a1.M ad MI'bon 4iaulf16t. ltO.S 

ftJ.e til .... _ from • ae41_ fUal_ ~ a b .... oolw .. 

~ ~or1 ___ ........ w1~ GlVi_ ..... taclia"iDc .. 

,.. ••• z •• ot........... !he _..,.w.".. WI7 1'1_. haft,. • _~ fOlD 

or '5°· ""' C.lhia data ..... , with -.., sl~ in 111.11 .. ___ ,. 

4 ... b1"OIID .. _11MI'M ... e - .w.phoaehlo1"i4e. (11). 



p 

c. Pnpan.'t1cm of 4.. ltMtl> ... 2 .aw.phlmi4e b ..... ...u (.p ... bMI9 • 

eaeobar1n-). 

Oa the but. of ...... _111 pnpara_s.oa fd .It. ... w.o ... 2 -

aalph1at_ ben.os.. ...sA hoa ,.. lil'ODa .1 .... 111 ... 4M14e4 _ 

r.u. the general .. tltM ot i.th_ ph...... !he II"ooe4un .. 

M:ridecl 1nW the toU.tng • ...,.. 

1. Prepuat10D M4 PuJoift-.t1p of 4 ... 1040 .. tel ..... 

a. PMpu'at1on ad PIlriti_tiOD ot 4 .. 1 .... _1_ ........ 
RlphoDte . ..u. 

J. JI'.Npara~IOl1'" Pwl~Uoa of 4 ... 1 ..... tol_ ... 2 .. 

eulpboaehlorl-. 

4. Pl'epafttion" hrltleaUOIl .f .It. ... 1 .... 1101_ ... 2 • 

nlphmaMd4e 

S.. GdGa .. *.f 4'" lodo ... tol_ne ... 2 ... au1,botIa'. '- ,. ... 

1040 - t .. eulphla\4e ... 'Muoi ....... 

... 11-



p 

1. ~ ... u4 hr1ftea"- .~ .. - 1 ... - tolataIIJ. 

"",la'lcIIl' .t~ .. 'Iv' WSM 1Jl ill. -.l .. of ....... 

........ hu al-.,. ~ .. 1~iD&""~ the: 14N1o -

... i .... 'Id .... M¥ _ ..,.., ... 1t7 th. _lea .1 S ..... 1«110 _1. lINDC 

........ OXlcl1 ...... ~a. utclWble 1.,.,.... ...,. 1ft, ....... 

-....117 ~ b,. boIling With U tme 4Ueo ......... o'bW.I. ,... 

the .,.,...,Dd1ag Dltn ... or __ ~ 

CD) 

(19) 

Wi1lh tIli' In slal" it ... ct.1dR tIha .. 1, _vld _ belt, w pn-

pan )t ... lode .. 101uene ,... p - tDl1dd1ne ~ ~ Ita 410uda 

Al .......... replMlag the c!iaoD1ura II'O\1p 1dth 1~ • 

• prooedun f.l~ le that ,lwa in Or~a 1eD:th._ (20) 

tw 'th9 pI"tIpIft.~on ~ p .. ~ ...... with. the ...,1:4 .. that 11 .. 

...... t_1:ed ~r ... Sr ill order to obtraJ,a 'th. loM_ dul'la'tS.... !he 

.... iIk J ..... the nadia beir.1c .. tou.... 



A ....... r 31.5 __ (O.lIS .M) of .l".1ftalll .... Oa 80" 

511.18• 10.0 po-. (0.155 Mal .. ) .t ...... 1RII'a1xt.ga. 9 1.315 (0.55 .-1_> 
ot n., 15 v. (0.l4 .'-) .t ...... BolIO" (ap. I. 1.8It.). ancl 500 •• fd 

ll~O .. ~ cmN'" a .n.. tor two hOua. 

a_ "he &'boW ~ ... 14 .... oupnWl 104i ... 01*_ .. 

~ t.r __ • t.he 4i....s. .. _11d4cm .. pnpared. J. .01'*1_ ot 

9.5 .... (0.5 -~) of p - _luttine ... 98.0 gNW (0.91 ~) ., 

__ • JI~80'i (lIP. g. 1.st..) In 500 111. .f 8,,0 .. .-1 .. '-1_ 8). c • 

.. 4lautd..eclw1'bb .. eolutlon '. ,; gawaa (0.5 mol .. ) .r .. l'O",ln 

61.5 al. of If~o. !bi. NC)\l1N4 about 15 m1~. With the t,1 ,,....... 

1IIintaiMd ...... 15·a41O"c. 

A 3 .. 1 J'OtIB4 ~. !'laak eontaWng ime 1qdJioc11c ........ 

..... _ !Nt" IOlwtl_ .. the aJ"nlDged tor ate.n 41at111.sioa. J.ftw 

the eo".r IoOlatl-. .. Ma1lN .. lJoU1Dg. the c11UQ11.S.um. -.l" __ .... 

CJ'&4Ual17 fJ'om .. ~17 tuJmel ... 'Ylgorou ~t of .... ,...... 

.. thrcnIgb .. akWre at til. ....... rue M4ltloa requini aboa 

,.,. hour.. 0Dly •• ...u _ua.i;e (10 ml.) of the 41 .. &1_ Al't. ...... 

pI&oe4 in the ~ flmnel at .. ~. thft --.1DdeJ" lMiDg keptt 

aollB .. i .... 



1'ho "I.WOUII 4iAillateobtla1DH .... mad. aUa11zae 1d1lh .1) B .. 1. ad 1Jhe p - ...... 1 __ ...,.,.... tJtom the B~O l.,wwt.th 

........... ., tmmel. !be ..... pa"04u ..... peI'1t1M. _ •• tng .... 

1d.\h _. It 10 .. thea witll ..... . 

the CJ7atralUne product ... dried ...... nlpt in ...... 1 .. ..... 

..... c.el!.. A "..14 of &:; ~ (O.~6 al .. ) __ bt&1ne.t. ...... .... 

1Dg .. 11el~ .t 6~ or tho .. ~. the -=t81ale wwe PlIll. led

U.n. -.1 ba4 a 11ght )'ellGld.ah-bf'Gm color, 

e. PrIlaJ'at.lon _d Pwlfl-.t,1on of 4 - 1040 ... ,.... - 2 - R1~t • 

.... d. (11) 

+ H SO ---+ . . + ~O 10(''''J O('HJ H 

,." 1 50~OH 

the 4 - toao .. It .. ~phoa1o.oicl .... ,...,.,... b¥ __ ~ 

pah'" 1odo .. w ... Maol .. in eh1ol'Otonl wli:h 30 ' .... 1; t.bc 

a1phwrio _4 4inolwd in ehlftOtont at 0" to 5· c. m p.

(ap. c- .r 1.9)to ~o ,.. .. 1; taming .,lpJNrl0 add ...... pa ... 

IIJ ...... (0.:516.,..) of it ... to4e Wl __ • !he 8l1ph\1rle uti .. 

41aeolWd. in 150 .... • t ohlo~ 1Ih1 ..... 100 al •• f ehl.oror ...... 

...... " dieao1 .... the p - 1040 .. tol,... 

..... ,.. - 10410 .. _1..-~ .... p"'" la .. 1000 ml. 

, lIeW I'CAIIldbot ..... tlaak ... ".. 1Ilth .. _ ... tea1.~ .. 

'1 .... tau he 'ba1sh an. ~ , .......... • t the IIlz'hre had bee 
• 

.. -



I ...... GO to 5 D 
C •• the ~ eulphu1e ~.ld IIlxbn .. alewl.7 

..... b,y ..... of .. ..,......." hIael.. iIle ... let ... of tu ~ 

be1ag pla'" below t.. 1 .... 1 of the ld.ztve 1a iM Guk. .. ~ 

... td.Jn4 _u • .atJ.,. ~" .. aM1tia .r tu Ml4 u,d ......... 

~t the ~on. !he Nlllrtloc .... pH'ml"*, ..... tor u. 

the .u1~iou JIf.xtun ... the panel brto 150 ml. of 1_ 
..... &Il4 niJftJd 'Vlgol'OUtlJ;J. !he upper",.IIU 1a,.- ___ ... 

• ... , ... a1ld tt. r. I s.'»g poftion fU ...... ..,..tIN 'by __ .t/...,..,.,. 
teI)'~. .. .....-u. pofttea ......... .......:ti ..... 1:11 ,... en-

e,I • .,. _1",) ot ~lIIIl~" !Y ..... 1'1 ... bari_ alpha1le .. 

1ben NlIIO'9'ed by tUtft'tl-. !he tiltrate ~ the '-'1- Mlta of 

4 - iodo .. "llolueae - 2 ... nlphonieao1ds' and .4 ... lode - to1 .. _ -.. J .. 

aulpbcmic acid. !b$_ iUCllllilftf 'n1'e aeparabed by the 41.f't. ..... 1. 

801ub1l1tl of .... 1:> ... 1_ Ml1;s. 1he oriho .al:' 18 much 1 ••• aolt1ble 

then the meta salt. th~foN. oryaWUz1ng r.r.a tihe 80111Uoa 11,,-'(11) 

!be filtrate ... pt.ae.d Sa .. l .. ~ ..... ,.r ... Ung dUb .. h ........ .. 

~.. !he .. llltlon .... ...-.,oraWd to 100 Ill. u4 all .... 110 0001 

to pel'lDit cJ"1.ftaUl.-ton. 187.4l grams (0.156 _18).t iIhe lNari_ 

salt of 4 .. 1040 .. W ..... a .. 8Ulphaio add .. ~d. 750 

14. ot -.tv ... thea ..... w 1:hi • ..s. ami It .. tUn ....... wi. 

13.568 P'U8 (0.128 mol_) fd aedlua oarboDate. 1M precipitate« 

ban_ carboDate .... l'emoftcl ~ filtration and the ttl...,... ........... 

to ~ 82 ,I". (0.256 _1e) ot the aodi_"tag eb1l(liMfl. gS:nac 

• 71014 of 83.3 ,....t. 

-11------------------------------------_. __ . __ .. _' 



,. ~ ..... Purittoatioa or 4. ... 1010 ... tel __ - a - Rlpb.ctD

~u.. (13) (Il) 

+ PCl ~ 3 O
CHJ OC.HJ + POCl + Na.Cl 

1 . 501.0N. s 1 SO'1.Cl . 

fhe 82 gnma (0.156 mol .. ) of dry 4. ... lode ... 1101 __ ... 2 <II! 

lI041um aulpho_i;e ..... tM 1I1t1l 62.1 CJ'WI& (0.298 we) 'ot pM .. 

pbftHa ~.ride in • 3 11 .. ;n)UDd be~d f'1uk ...... -.1. 

!be ........... .-1Iuh1v1cte ..... tint gnRmd f'tMly in a 11»"" .. 
iIh-. alwl¥ 114614 1;0 ~ 4 .. lode ... 'bol~ ... 2 .. eodta nlphDD&_. 

1W -rue.- -.rblw .... tAIled _ taeill __ mixing and .he nut 

~ by bud w1~_ • rcna1:iag _1;10. lb4J .. "'" •• aoole4 dur.S.ac 

_. ~1 .. b;y 'tIM 1.l .. of an 1_ 'bath. •• ~ MiD« apt; 

'-low ro. ~ .After the ocapletiOat of the .....nt-. lIbl_ 

took .:bout thirty JD1.Iul .. , .. U.tw. .t teed ....... acW.ed u4 tile 

IIf.ztuN .. lrAm vigeroualy md tll~. the J>tt814ue ooul .... or .... 

.. ., todD .. to1-. - 2 ... nlphonohloride. 1Ih11. t;be til wa~ oou1lifJ.o. 

.. the phoepbel'U8 aqehlorift ad ..e .. ahl...w.. 

4. ".."..tioa and Pla'1ftcaUoa of It. - 1040 .. tol .... 2 .. nlpbon_4.. (13) (ti) 

.... -



~ 111.01 r{ ,....,.t. __ 1-. h¥*'oxi- ... the pev,re4 late • , 

11 ...... t1uk eon_1a1Bg the 4 .. 1 .... "1 __ ... t .. RlpboDohlVide. 

tid .• ~ ... all ...... _, .... Dlght. tbe !'eafItdon 'being eoJIiII' 

pJ.e4ll8j "" kU1Ag S-tl7 tor thU'tl ~ at __ • U,.n ... It,,,. tlIe 

4" 1040 .. W.-. • 2 .. n1,......... ... l7ftelU ........ 1 •••• "1Q' 

m ... ioa. the preduot wupurUt_ 1>7 ~ -.....111ag with 1_ 

..... A riel« or 86 gN8 (0.0876 _1e) .. obtai... !he )1" ...... 

bad .... p. Itt 119D
,. lafc •• whieb ls Gl ... to that r;1wn (178°,. 119"C) 

Sa .. ll~ t.r~ ........... (Il) 

s. _taU1m fit ~ .. 1 ...... tol_ ... a - .t.pt ..... t.tt. te 4 - tHo .. '2 .. 

a1l1phtldu - beDsol ..... .. 

+1. Jr" /. O.c'H .. 3 }( M 0 - OCO"N-K i- J( OH + l.Mh01 + HJ,.O 

1 So,.fJH.. 1 5~' 

the oz1datd_ ot .. 4- 1040 • tol_ .. I- aIlptJo-ef 4e .. 

4 - 1eclo J,2 .. aulpJl1m1de -....1. &old ... QI'I'le4 o. b7 the _ .~ 
... 

~_ ,.~.. 26 gNI8 (0..0876 _le) of 4 .. lodD .. tel..- -

a .. nlpba •• Sde .. dl.1I01wd in '.51 €ftlI8 (0.0B76 _1_) of ...... 

lQ4boxlde and eo al. (lL8 _lee) 01 __ oonW Mel 1n • 1000 JIl. , 

heled NItaD1 _ ...... tlMk. fU .s ........... heaW • !tOo .. SOOt: .... 

... ot a ...... ba1ah u4 Je.q. ghI8 (0.l48 _le) of pot;a.aat_ ~uat. 

...... ith .. 1rr1ag_d ln -.11 .-nt1t1 .. at .. ti.m .. !be ..wttlon of 

..... n,'ptt«_" eps.4 out O'NI" the eni,.. ,meet .1' etcht b.oun 

... 11", tol' the at_Uon. fte ..... pe....,.- ....... ,... '7 

the a4d1U. et ..u .... Voce IIllpJd.... !be _luUon .. ... 

-e-



p 

til...,.. f'J'om the pneip111111lted -PM- 41o:ld._. ale&. ..... be4 

wIth ..... lA'ltil the ad4it1cm ot eRe. ~ol'1o ao1cl to .. 

ru ... l30 lcmg ... procbleed & pJW1,1-. at ItlodoaaoollU"1nlt. 

!be eeIIb1M4 ftl ........ wuht.aga ... ..:l~ w 15" .. US'> e • 
.. __ uu.tI'al .. ~ __ p.'" .-. ~. ...... .. 
..... of 4. - to ... w.a. - e .. -.1 ........... t1wnlJ¥ pnetpi ...... 

.. ad ti1tencl ott. ~ ~ri ... t ..... _-. ..... to , ... 

t11tl'ltte mtttla/pnoipUa ..... De I_PI" obtained. !he •• 1u.ten .. 
'J,' •• 1 ,;~ 

~ tUtlel"eC1 and .. l"_leba ~ tOI' ____ 'ticm. 

!he ,...14_ .. thee tltuolwd l!1 SOml. of e1ihtlr ead alleP 

eel to erystal1t..,. !be ...... _ had .... P • • t 230°- f51 °C. the fil-

tnt. ft'om. Mtdhlll ~l-, 1mpv1Jed • Y.lolAJt ooloJ" to carboD .... .... 

ehlerl4e __ ..... ted with ohlon.. ___ 1ndi_tiDg i:M P ...... t 

1odUe. 



f· 

1M ~ Wlltght of ta ... 1Iip01IIMl .. d ........ 

blttl _d Ytnmgt 8 ..... 4 (at) llCIIg thtt ,...,.. 

/000 x31.7)l w 

K. W.:. At ~ W 

~ __ 18 the we1g~ .r the ........ 4 ......... 01' .. l_ioa ..... 1f 

1. tlho wicht or ~ .1' sol...-t uee4 aDd At 1. the .,.....1_ 
1:n meitiAg po1at obMlwd. 

the follw1ng _iIa ... ob1Aatud. 

ft. ot ..aphOI' WIM - - - - -o.o3l Gt!a8 
."- ftk ~ • ....,.. - • - -0.003 « 

Il.t tlag polat .t left tII7""" .. - ... _166° e. 
Mel ttag point oE 1 •• oqftal ..... - _168° c. 
llelMDg po1nt .r 1'- .,....." -... - -16ft c • 

• eaa mOle. 
II.Rat.1on for tonatlOQ. of 1. 0I'J1t'W - -1l4" c. 
' ...... tor t ..... tion of let er.rat"1- -1(4" c • 
.. 1 ...... _ t. ,t--.1d.ou of 1 ... ,.,..tIel ... -164° c. __ _0 c. 

Ifelt.lng point; of .,.hoI" .... -
.. lUzag pomt o~ mlRure - ... ... 
Leww1Dc of seltlDg pomt .t -

{ 0IIJIfh0f' 

J () 0 0 )l 3,.7 ;< 0·" 0 .3 - J 0 7. J J-
M.1I.= ''-.S ~0.03J 

!he _lMul.r Wicht .. aalou1&1le4 tnm the ...,.neal 
I 7 . • 

~ N H· SOl. C,H"l COl. 309.036 • 

.. &5-. 



I'M eompouad .. to .. ., haw • bit'Mr ..... "."", ... 

• t ueehuin bU'b not .. .-' u that 01 ~ ... bN_ - 2 - nlph1ata. 

1Nuo1eM14. It 1. luo1.1e 18 .. ter e4 1Jl ~eh101"1e u1.. It 

ia_181e in .... " aat I'M ftcNe ot aolubUlty bu nri be-. ..... 11 __ 

.... ,.. It 1. al_ aola'hle 1. the ... 011 aolllttoa. probab1, wtth 

1Ih. r..wu- .f .... Wdf._aalt. 

. )N-H + Nil. 0 H --+ ,)N-N~ + H,.O OeD OGO 
1 -sol. 1 50~ 

(the ....... tue. a. giftrl ta the ~ 1IOric ot tie ,.... .. e all 

unoorreete4) 

-16-



I '" 
i 

I ' 

I -

"'" I· 

The nnlu obWud 1n&t1 __ that ., pantnlar .-no 

h1~ .. 1 ...... 1». ,he bral_'lon o~ _e ............ !U 

~ .. 1. the til ......... 1D whleh the l11t'Mtd.p'"- hM ......,. .... 

pletM Miag pl'M't1eal.17 the _. "PI' • ..w .. Jie14.t 65 .,...--

Pd 63 .,...... ... 62 , ......... ~_q. of the oaloulatH Tal __ 

!he 1Wlt1Dc point in ....... blti. __ ttl .. tJ ~Wtl_ took ,1.-

",,"IIIIl-*tl7 i.a the p .. pod.l ... LUrlal •• 11'~. of .. _"'_ 

po •• s..,. s.ao_r. batae to.,... Ii; s.. ooaol\14e4 •• t ,. ,.,u_l.,. 

~ fd the OM; • ." ... OWl" the otll ...... noW .... pol'-

lof' the 1atr04 .... f4 •• baleS- iato tbI .... • r '1M ......... . 

....... 1'. it mght b. no_d 1rbat ... tiM of P • Woge:n deri......v.,. ., 
W ...... ~1D& polat ia •• pnparat10n 01.' halogen 4er1.'1 ..... 

of .... alpJabd.4e beuo1e ...u -..ul4 n. ..... _3 ... 10n .r ..,.,. .... 
1Dc .. l......s.. hal ... 4er1wst .... toftllMl. glfta£ a _n aihra ~ 

a. Pnpan.tlon or.4 ... 10clo ... a ... eu1,h1m1. 'besot. · .. 14 (lip .. 

w .......... 1a·) 

!he _leoular 1MlaJ* 01' ~.J5 .. __ id.Ded ..,..s._n_U.l 

....,..... ~ with 1Ihe -.lnl .... melecN1 ... _lghtJ or J09.0J(> .r 4" 1 ...... 2 - Alph1a1d. k .. l. "d, gl'fir1g .. ~-.1 

...... ot 0.55 ,.~. 

Oa ~. bui' ot ~. JDII1ibo4 .r p,.,...tl_. _lob 01 ... 1y ~ 

1181, ... ftOMNM preparation of 4 ... b:rc.D ... e - wlphl1dde 'b .... l. 

ui. u4 or the aoltlftl ..... wtp' ..... nd_1ti •• gi'Nll .......,.. 11; Ie 

-rr-



I 

-

I -
I 

-.1u4e4 that tM .....,.. torae4 i. ,., - t .. - 2 ... nlphim_ 

beDS • .cd. ha"f'iDg •• fIh~ tolWlla ot 

Oc 
. 'N-H 

5/ 
1 q" 
. 0 0 

It. prope"I" ... to 'pua11~ the •• f ..-.s. ... 
• p 'lIP bJ"Ola -_eehui.a- 'being 1uolul. Ill""" ad • Cl ... 

_lub1. 1a ....... ami ... CIl. 

Ia tM early pan of th1. ,.,... 1~ ....... w.t .... haria 

i ... WAoct. Sa proporilOll .. It ........ ~_ pu ... lRto the 

l~· ... ...-.pial tlul4. -.'11 ......... IDJ4 __ .ry _1III'd1 .... 

It .. .:1 .... ted thD ... ~ .. el1a1aatect tJtoa tH bo4t ... 

.. ,.. III Yi_ ot tMae .,.,.... It _1114 be ~lDg" 

-- the pptoloc1aal aotd.c .t the lo4o .. 4eri. ..... t.t_ ot .... hui.a ........... t_ tdl~. "fttlue 1Jl t;hoa __ whee lo41De 1. 

incl~ ... "'" ... 
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-

8. 

u. 

IIILIOGI.UBt 
1 f 1 

OaI'llOn. 1. d •• E1~. C. 4 •• ~. a. P ....... ,. .... .,. L.. 
8W41 .. OIL •• Pbplalep.uAotloa f4 ............ .J. ~S .......... 
~ 4.51-Tl (1.,) c. L. U,.. ; 

...... C. A •• lDt'lu ... of SuohaI1.D .. -. BftriU_ u4l1M1t1l ·or· 

... ..,'" )fo ... 0' ... .. t ..... ..... of Cfauultbc •• 14ft • 

..... ot the V. I. fJep ___ t of Agr!n1tan • 

...,... L •. t,b An101I. Cta ~. Orpat_ .r ...... rill ........ a 

...... r... Poa«a ....... .,.~ u... 50-19 (1_> I • .a.. U. 155ft. 

1ID11aP'1 ........... a...n.1 &114 ~aI m.d.atI7. P •• .ad ... " 
... 00." Md.lu.1I1d-. (1915) ....... u. •• 1 ..... 

~ .~ a-l1JV)r. P. J1U1 ...... loA. Ge. (18!J9) ,.. .... 
.. f1rom SIb .... M.. w. U. ,. 1.16 • 

..... 811"~ 81..s0DU7 ~ "",11_ Chanietq. tma ... ·., "'lltII • 
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