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U.S. DEPARTMENT OF COMMERCE
NATIONAL BUREAU OF STANDARDS

WASHINGTON' D.C. 20234

15 Aprll 1966
TNREPLYIIEFERTo: 313'01

*Professor B. L. ShaPiro
Department of ChenlstrY
Illlnols Instltute of TechnologY
TechnologY Center
Chlcago, Illtnois 60616

Po8ITTVE IMICATION OF PIIA.SE OUTAGE IN A V-2lOOB POITER STIPPTY

Dear BarrY:

I{e have had trouble at varlous times ln the v-2100 Power

supply whlch turned out to be due to a blown fuse or to failure of
ooä'oi the 3-phase l-ines. These faul'ts have not always been 

l
lmedlately apparent, since the three neon f.ights provided on the

backwll].continuetooPerateonvoltagefedbackthroughoneofthe
trans former PrlnarLes .

Thedl.agrambe]'owshowstherrodlflcatlonthat\ilehavenadeso
that the neon lLghts are connected 11ne-to-1Lne. Now an open 3-phase

llne causes one (or two) pllot lights to go out' thus Lndlcating the

trouble imediateJ-y and without fäff . I{e have at the same tlme added

NE_2 bulbs, ln series rrlth 1oo K resLstors, across each of rhe f,uses

ln the Llnes from the autotransformer secondary to the hlgh voltage

transformer. I;-case one of these fuses blows, the neon light
lndLcates the trouble at once.

Yours verY trulY,

ftronas C. Farrar
Inorganlc ChemlstrY Segtlon
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UNIVERSITY OF KENTUCKY

LEXINGTON, KENTUCKY 40506

COLLEGE OF ARTS ANO SCIENCES
OEPARTMENT OF CHEM ISTRY Aprl1 18, t966

Dr. B. L. Shapiro
Department of Chemlstry
Illinols Institute of Technology
Technology Center
Chieago, Ill-inois 6O6t6

Dear Dr. Shapiro:

Tltle: Structure of the Oxidized pyruvate NAD Adduct

The ternary unreactlve conplex of NAD, $rruvate,pd lhe "H4" rsozymä of Bovlne Heart ractate oänyärogenase
(tDH) nas been poitutated as a kinetically signtbtcait
intermediate in the overall reaction mechanlsm of LDH. As
a model for studying conformational changes of coenzyme
and substrate when bgund to the enzyme, the pyruvate adductof NAD was prepared. l

The signals in the Nl,lR speetrun of the pyruvate
NAD adduct are characterlstlc of the pattern obsörved for
NAD.z For the protons on the ribose äolety, the pattern
is unchanged from that found ln NAD ltself. The adenine
protons (C?,Cg) appear as a broad band at ea. 8.7T ppm.
From the nlcotlna.mide moiety, the protons @pear as a
one-proton slnglet at, 9.67 ppn and- a one-pröion doublet
at 9.O9 ppm (l = 5.2 cps. ), iorresponding to the protons
on C2 and CS respectively. Thrat the signal from the proton
on C5 ls burled underneath the peaks of adenine ls estab-
11sh6d by a spi-n-decoupling expärlment.

The most significant features of the spectrum are
the absence of a peak corresponding to the proton on C4 of
nicotlna^rnide, the presenee of a one-proton stnglet at 7.27
ppm characteristic of an ol-eflnic proton and the absence of
any signals from allphatic protons which would resuLt from
nororal addition of pyruvlc acid to C4. These observatlons
flrmly establish that addition has taken plaee at C4 of
nicotlna.mide and that the singlet at T.2T pprp 1s due to a
proton from the pyruvate moiety. The Nl,{R spöctra of the
fluoropyruvate and acetone adducts are simllar except for
the absence of the olefinlc signal in the fluoropyruvate
adduct.
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Relatlve to NAD, the slgnal from the proton on C2of nlcotlnami.de ln the pyruvate adduct ls shlfted downfleld
O.21 ppmr suggesting that the anlde group of nlcotina.mldej-s cycllzed wlth the pyruvate urolety. Il1 such a cyclized
adduct the carbonyl group of nlcotlna.mlde would no longer
be free to rotate and the dla.magnetic anisotropy of the
carbonyl group would cause a downfleld shlft ln the reso-
nance of the proton on C2.

To rule out the posslbillty of cycllzation of the
pyruvie acid into the adenlne r1ng, the Nl-{R spectrum of the
enzlmatlcally cleaved (w1th snake venom dlesterase) pyruvate
NAD adduct was obtalned. llrls speetrum i-s ldentical ln every
respect with the spectrum of the pyruvate NAD adduct except
for the absence of the slgnals arlsing from the adenine and
one of the ribose rings.

The data glven above are consj-stent wlth the pro-
posed structure for the pyruvate NAD adduct (Figure 1). A
simlla1 structure has been proposed for the acetone NAD
adductJ where a tautomer of'tal 1s present at neutral pH.
llrat no slgnal from the allphatlc protons whlch wouLd result
from thls tautomer was observed ln any of the spectra elinl-
nates this as a posslbillty. Except for an upfield shift of
all s1gna1s, the NMR spectrum of the pyruvate NAD adduct in
base (O"O * NaeOa) f" ldentical to the spectnln ln DzO. TLre
propoded structure i-n Flgure lb. is consistent wlth the Nl{R
data and with the shift to longer wavelength observed from
the IIV spectrum (fron 7TO mu at pH T to 4t5 rnu at pH p).

Y

x
Y

@@

o o@

l,l

I

R ; b -Fh "' - Plro, - ft ; b - A J c.;'e I

R ; L- Ph"' - Pho,-R ; b- A J',,i a,e

1a. Neutral pH lb. Baslc pH

PyruvateNAD X=H Y=COaH

Fluoropyruvate NAD X = F lY = COzH

AcetoneNAD X=H Y=CHs

Flgure 1. Proposed structure of the pyruvate NAD adduct.
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Slncerely yours,

F.al /4?/ 41zX/-*/
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T.o\
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THE JOHJVS HOPKI]VS U]VIVERSITT
SCHOOL OF LIEDICINE

725 JV, WOLFE STREET ' BALTIMORE, MARTLAND 21205

D I: PA RT']I ENT OF PHYSIOLOGICoIL CHEMISTRI' TELEPHONE 955.5000
AREA CODE 301

April 18, 1966

Professor B. L. Shapiro
Chemistry Department,
Illinois Institute of Technology,
Technology Center,
Chicago, I1linois, 60616

NMR Activities at Johns Hopkins Medical Schoo!

Dear Barry,

Since we last contributed to the Newsletter our IIe-100 Spectro-
meter and C-1024 have been installed and put in good working order.
Our work has required a great deal of C-1024 use and we have been
quite pleased with its perfonnance having had no failures thus far.
Our IIA-10O has performed well in terms of resolution, stability and
sensitivity but the Mars transmission has not stood up under ext'en-
sive time-averaging. Vte are on our thj-rd one in about ten months,
the previous two having jammed

lftre HA-IOO has been a great help in our further work on the
structure of the alkyl side chain in heme A, allowing us to obtain
more accurate estimates on the proton counts using small amounts of
sample available (-3 mg). That this side chain is unsaturated seems

definitely established by the NMR and by chemical data obtained earlier
by.f. L. york and more recently by Sue McCoy of these laboratories. If
any readers are particularly interested, we will have pre-prints available
soon.

Other projects in progress included a study of substrate binding
by dehydrogenase enzymes and using the A-60 a study of the magnetic
susceptibilities of a number of metalloporphyrins with a view to learn-
ing more about the relationships between ligand structure, porphyrin
substituents, and metal spin states to the susceptibility.

I hope these few remarks are in time to continure our valued sub-
scription uninterrupt,ed. sorry we had to be reminded.

Best regards,

D. P. Hollis W. S. CaugheYg*ku WSCTq
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University of Bristol School of Chemistry

Proforror F. G. A. Stonr

Trlophone: Brlrtol 24161 Ext.3ll

Professor B.L. Shapiro,
Department of ClremistrY,
Illinois Inst,i ttrte of Technology'
cHrcAco,
Illinois 6o6L6'
U. S. A.

Dear Barryt
19

Department of lnorganlc Chemistry
Bristol 8,

England

lBtlr Apri1, 1966.

FN I.1.R. of Pentafluo h thio- and

en en -metal exes.

Our i,l.lt.R. facilities are presently disrupted by the transfer of
the spectrometers from the old buildings to our ne\^t chemistry laboratories.
Ilowever, vcry shoftly we expect to have our Perkin Elmer RlO, Varian 46O

and HelöO inltruments functioning rvell in their new environments.

As our contribuEion to I.I.T.N.M.R. Newsletter we would like to
report some further IvF studies. Firstly we have been investigating
tire currs group as a ligand to transition metals and have prepared the

"o*pt"*"" 
CUFTSFe(Co)r(n-CrHr) ana 

[CUrrsr'"(CO):]2. 
The latter compound

would be expected to have a bent irä-iron bon<l .- The analogue with
c^H.s groups bridging the iron atoms has been studied by x-ray crystallo-
g?"fny"Uy banf anä Wäi (Inorg.Clem., 2,328(1963)) who showed tlat t6e two

ethyl groups are anti to """i other. It was of some interest to determine

the reiative orieiEEion of the two pentafluorophenylthio groups in

[C;r;$"aco)3]2; 
i.e. whether the rä-re bond leads to -g)11- or -""!'i-

configurations for Ehe CÄFqS bridging groups. The l9F 
"p""trum 

of our

prodult showed groups ofbbänds "oit""po.rding 
to two !UF, g19"pl i"

äiff"r"rrt environmentsr as expected for the asymmetriö "anti-structure'
The srructure is rhus similar to that found for [CrU.Sfe@ft]r frorn
the crystallographic study. InterestinglYr thele'i6 no eviilöfice for
rhe prlser,"" äf ""v-rr tnl-svn-isomer in our samples of [c.rrsr"fort]r.
This is in congrast to R.B. Kirgts fu.At.Ch"m.Soc.r.SrZiOOttlOD]
proton o.rtrrE. studies on fCff"Sf"(COIJ, whicli revealed the existehce of

LJ
both stable syn- and anti- isomers fo? this CH'S complex. More recently
fina 

[Inorg.ffi.. , !r@(t965)] has shown by pioron o'nor' studies t'at

Continued Page 2l
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Professor Shapiro

F. llopton

18th April, L966.

19

I

F.G.A. Stone

l-t$r.).csFe(co);1, is isolated only as the $9!-isomer. Some

üf'tenicdf shifts'{fid coupling const,ants are given in Tables I and
F
I.

The increasing shift to Low-field of the ortho-fluorine atoms of the
C.F.l group as the substituents on sulphur vary from H to Fe(CO)Z(n-CtHt)
ata'[-fe(CO)J^ is noteworthy. It is apparent that the metal atöm,
alth&ugh troPäirectly bonded to the C"F. Broup sti11 contributes to
the deihielding of the ortho-fLuorine'nüclei (see Bourn, Gillies and

Randall, Proc.Chem.Soc. r 2oO(1963) ) .

Secondly we have been continuing our studies on plat-inum complexes
rrans-(Er3P)rnttC6fr)X [see 

I.I.T.N.lul.R. Newsletter 82-loj and wish to

report some corrected and sotoe additional .tna-, ortho val'ues depÖndent

on the group X as follows: ONor(472 cls), cL(463), 8r(461)' NcS(443),
I(441), NO"(385), CN(348), and zCH"(282). The results show that the
lower i5. tlig.nä X "t"nds in the ' trans directing seri'es for square
planar platinum complexes the higher is the magnitude of JL95oa_19F 

ortho,
from whicir can be inferred an increasing Pt-C(C.F.) bond strengtir. This
is in accord with expectation since gto,tpt whicff 'are highly trans directing
(e.g. cN or cH,) are considered to weaken the platinum to figand bond in
irr""ir."" positiot r.d Jpt_F coupling should thus be reduced. Iüe believe

that the magnitude of platinum-ortho-fl'uorine coupling constants in
ir""":tiarfirer(C6f5)X compounds represent a sensitive probe of the ligand

field strength of the grouP X.

Yours sincerelY,

1,1 nqe,*

llLtJ . C"roh.-.
Miss J. Cooke A.J. Rest
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TABLE I. 19r cHEMTcAL sHrrtst

COMPOUND

c6F5s n

CUFTSFe (Co) 
ZCp*

fcurrsret.o) r] ,

po
6ö

159 .3

L39.9

L32.2

L26.7
L27.3

161.5

ö
m

L64.6

L64.5

r59.4
L60.2

2.L
2.9

15
15

fChemical shift in p.p.m. from CCI'F(O p.p.m.) as internat reference.

*Cp = r-CrH,

TABLE II L9 L9F- F COUPLING CONSTANTS (cps)

COMPOUND Jrg (=Jls)
23

(=J
34 L2 45 5 L4

J )r (=J ) .I (=J
24) JJts

+ L.4

SH

2

+c6rs It.ql !2o.1 +23.1

+ 2L.2 '+ 25,O

B.O +3,2 +1.4

24 .t :8.2 +3.6

CrFrSFe (co),cp o

,sre(co)r.l , lz.+l :

+ L.4

I 3.62Llttt

+ 8.2

,2+
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F Al F! C H I Ltrl 3oo RoBBtNS LANE, syossET. L. t.,NEw yoRK lTer . sr6 vvE r-4soo ' TWX:516 433-sl2l ' cABLE FAIR0AM sYossET NEv{ YoRK

SPACE AND BEFENSE SYSTEMS

^ 
orvrst0x 0f F^lRCHlt0 CAX€RA

^x0 
ttstRUxElr c0RP0RATl0ll

Z 1 April I966

Professor B, L. Shapiro
Departrnent of ChernistrY
Illinois Institute of TechnologY
Chicago, lllinois

Waitins for Varian Equiprnent

we have very little to report in N. M. R. at this point. we are
waiting for our old DP unit to be rnodified by varian into a DA

internal lock systern.with Y-axis autoshirn control and for de-
livery of a c |oz4. All of this is scheduled to take place next
rnonth. We expect to start work on our dyes just as soon as

the apparatus arrives and is installed.

I apologize for such a sparce news note, however, I hope to rnake

it up in rny next letter.

JEL/rni

Sincerely yours,,l
-/, -; *"\..

Jarnes E. LuValle
Director Basic Research
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TECHNISCHE HOGESCHOOL EINDHOVEN
(TECH NOLOG ICA L UN lV ERSITY, Et N DHOVET'1, N ETH ER LAN DS)

LABORATORIUM VOOR
INSTRUMENTELE ANALYSE

Professor B.L. Shapiro
Department of Chenistry
IJ.linoj-s Institute of Technology
CI{ICAGO, Illinois 6O616

USA

Uw ref, (your ref.):

Onze ref. (our ref.):

Onderwerp (subtect):

Eindhoven, April 1] , 1966

Postbus 513R/S

I'ledium effects in qases and liquids Tel. (04900) 68000

Dear Dr. Shapiro,

In a previous letter (1) tro additions to the gas theory
of mediun effects (2) were proposed, see also (J).
Applying this raodified model to liquids (i.e. calcüIating
the 6as-to-liquid shift) good agreement was obtained
(fr4) betrveen experinenta]- and calculated gas-to-liquid shifts
of isotropic, non-polar molecul-ar (i.e. molecules where only
the van cier ijJaals term 0-_. is operative). Thj-s of course would
open the d.oor to the d.etärmination of precise values for the
neighbour anisotropy effect g-^ and the polar effects fo.
Before jumping to this we fir3t- of all- rvant to further"establish
(or noaify) tüe basic principl{of our approach. To this end
the foll-owing experiments are rinder way on this side of the ocean;
1) AZH6, Q2H4 and C(CH,,)4 vapour are being studied for the

pieösurö - and tenpdräture dependence of gr,,,. This should teIJ-
us',vhether the pr.p.."d r.pulsion effect fäctor (l-(ro/116
is necessary and sufficient.
The measurementS are aLso extended to very high pressures to
see whether or hot there is a discontinuity in '0-_- at the vapour-
liquid transj-tion (l).At any rate the non-unity 8t tit" stopä
of the caJ.cul-ated versus experimentaJ- gas-to-Iiquid shi-fts
( t t4) needs explanati on.

2)'ile also founci that protons from different sites (such as methyl-
and neth;rlene protons in Si(CH,CH")u ) fraa ld.ifferent gas-to-
liqur d shifts but the differenöss'wei3e not in quantitative agree-
nent with the calculated val-ues. This is probably because for
such large molecules a single force center potential is no
longer adequate and siloul-d be replaced by a rnulti force center
potential.. The theoreticaJ- work j-s being assisted by experj-nentaJ.' work on five X (CHZCHS)U cornpounds.

2/.
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TECHNISCHE HOGESCHOOL EINDHOVEN (Technologlcal unlverslty' Elndhoven)

Ret,: R/'S Date: APril 1J, 1966 Page: 2

1 ) I .I .T-i{lülR Newsletter Bz-t 4

il ilr.T. Raynes, A.l). Buckingham, H.J. Bernsteint J.C.P. 2!i (lg6z) 34Bl

, l'.H.A. fummens' II.J. Bernstein, J.c.P. 43 (1965) 29?1

4) F.H.A. Rlnmens, H.J. Bernstein, Copenhagen Congress, August 1965

il S. Gordon, B.P. Dalley J.c.P. 14 (1961) 1oB4'

/* \ l'/- Yours sj-ncerelYt

(F.H.A. Rummens)

/'i
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DIVISION OF PURE ClIEMISTRY
DIVISION DE CHIMIE PURE,

CABLE ADDRESS

ADRESSE T€LEGRAPHIAUE
RESEARCH"

PLEASE QUOTE FILE NO.

NO DE DOSSIER A RAPPELER

NATIONAL RESEARCH COUNCIL
CONSEIL NATIONAL DE RECHERCHES

CANADA

orrAwA 2,19 Apr1l , J-966

Prof. B. L. Shaplro,
Il11no1s Instltute of Technology,
Chlcago 6O6t6,
u. s. A.

Dean Barry,

Roger Reav11l has been worklng here on
the orthobenzene shown beLow:

H

13-II

gave (rn c/s),T" 
analysls of the N![R spln rnultlplets

J(clsH) = 161.5 J(cCH) = 1.O

l.I(ct"Ct")l= 57.o f.r(nccu) I =7.7

I belleve these values are accurate to
about O.1 c/e and, are of lnterest to some of your neadeng.

Best regards,

Yours plncerely

I
13

D\

D
I

D

HJB/mn

H. J. Berngteln.
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.-; pn R E S EARCII LAEIORAIIOR I E S

c ENERAI- MOIIORS CORPOR;\TIO\1

April 2L, L966

Professor B. L. ShaPiro
Department of ChemistrY
Illinois Institute of TechnologY
Chicago, Illinois 60616

Subject: Wide Line NMR Computer Programs

Dear Barry:

My contribution this time is very brief. It just consists
of an announcement that I have available a report describing
computer programs for wide line NMR computations. The report
desäribes-nine programs three programs for a G.E. Basic
system and six'(foitran II) for än ieM ZOga. The programs
d.äscribed perform the following functions: 1) computation
of second moments from experimental derivative line tracings;
2) calculation of theoretical rigid lattice second moments;
gi derivation of T, from experimäntal decay or gr9v,!11 curves;
4i analysis of T1 äata in tärms of BPP theoryt and 5) analysis
of line narrowingf curves in terms of the BPP theory. More
than one version of a line narrowing program is given, and
the G.E. basic programs are little more than ad'aptations of
the 7O94 programs.

A limited number of copies of the report
request

are available uPon

Yours truly,

George W. Smith
Physics DePartment

I

ms
Enclosure

OTNERAL \{OTORA

I2 MtLE AND MOI'ND ROAD€I

TECENICÄL CENTER

WARREN, 1vlICETOAN 44o90
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CHEMISCHES LABORATORIUM
DER UNIVERSITÄT MÜNCHEN

INSTITUT FÜR ORGANISCHE CHEMIE

@ MUNCHEN 2,25.APri1 1966
Karlstreßc 23 ' Tel.ö9(dllS 59O21

Irrof . I)r', IIe rber t Zimnernrann

lle rrn
Prof'. Dr.Ilernhard L. Shapiro
Departnrent . of Chenris try
Illinois Institute of Tecturology
Clricaso 16, f l1ino j s
USA

Setrr geelrr-ter llerr Dr. Shapiro !

Ntr{It-snektroskopisctre Untersuc}rung der l{assers tof f brücken-

bindun von 1- ro 2.lt - trime thvl- inri dazo 1 -N-oxyd

In den letzten Jahren haben wir clie Wasserstoffbr'ücltert-
l"rinclrrn5; cles fnriclazols nrit verschiedencn spektroskopischen
Irletho<ierl urltersucht. Die Artreiten wurdert nun auf ei.n Derivat
des fmidazols, 1 -Ilydroxy-2. L+.J-trimethyl-imiclazol-N-oxyd,

ausgedehnt. Die Substanz bilctet internrolekulare ldasserstof f -
brückenbindunElen des fyps

cH, fo,
oe N til-O rl.. o

4H, lHs)<
dt-- N \N-OA...Y

CH
f 6Ht

Im IR-Spelctnrrn sind clie Wasserstoffbrückenbindungen
durch extt'em langwelllg verschobene, stark werbreiterte

Oll-Valenzschwingungsbanden charakterisiert ( 1angwellige Ver-

schiebung ca . 25OO 
"nr- 

1 
; .

I

Die Nlr{R-spektren tvurden in Chloroform im Korrzentrations-

bereich von O, O24 bis 1 ,75 l(oL/ 1 gentessen. Die Lage des OH-

signals ist stark konzerrtrationsab|ängig. I'ür hohe Konzentra-

-2-
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t i rrrre.,n s tr.clrt . cias Si glal <lerrr (lt'enzwelt ti = -7 ,3 pptn zu

(lre,zo;;en ar-rf '.t'IlS = + 1O pFlur) . I)er st.ar-k J.atr61we11 1g versclio-

be1e1 OII-Valenzschwingun6:,-strancle ent.spricht cletiuraclt ein OIi-

Si;lnal- cler' ltasserstoffbrückenbindung bei extreln nieclrigenr

l'e lcl .

l)ie Viskos j tti t. cl er Lösurr11 nilnnrt l|ti t. steigender Kon-

zenl.rertion zv. Daraus kann gesctt-1 ossen r,tterden ' dal'i rrnter

geei gnr: ten Versuc|sbeclingungen ltocltnto Iekulare ke t t'enfijr-

nri6;e Assoziate ausgelliltlet rt'errclerl .

l'{i t f rerrnd I .i clr en G rütJen

l hr'

//

-l

1,.'7 ; : : i 1? t^l' 1 I f? ?7'zr
/tü

Gerd Iientrilr6'; IIer"ber t Zi ntnterlllann
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DuouEsNE Uxtvensttv
PITTSBURGH, PENNSYLVANIA

15 210

Aprll 25, L966

Profcesor B.L.Sheplro
Departnent of Chenlgtry
Illlnole Instltute of TeohnoLogy
ChlcegorIl1. 606L6

Dear Professor Shaplrot

Re: Nl{B stud.y of terrrary oonpl-cres

For the purpose of qulckly d.eold'lng rhether I
ternery oomplex ls forned on nlxlng a netal ealt end tro

llgend.e, A and. B, re heve orrrleÖ ouü experlments on the

ZnCl2-Lmldazol,e (A)-cytoslne (B) and ZnClt-lnld'azolc (A)-

purlne (B) systems.

Flg. 1(1) shors the proton nngnetlo resonenoe

spectre of 0.1 !l lnld.ezole ln dlnethyl sulforlde (DUü. In

the preaenoe of equlnoLat ZnCL2t Flg. 1(2), the C-2 proüon

elgnrl moveg further d.orafleltl thon the C-4r5 protone showing

thet the coord.lnetlon slte ln lnldrzole ls the rpyrlÖlner

nltrogen. The equaL d.ormfleld shlfts of the C-5 rnd' C-6

proton slgnels ln cytoslne, ln the absenoe and preeence of

zncLr6'ashorlllnFlg'r'(3)and'(tl)lnd'loaüethefomatlon
of Zn-cytoelne oonplcr rlth coor{.lnetlon 81te at the N3

posltlon. The poeltlons of the stgnalg of lnldezole end

oytoelne ln the abeence of ?.nCL21 Flg. 1(5)r 88 oonpered'

rlth Flg. (1) and. (3), lndlcate that there ls ao lnterectlon

bctrcen lnld.rzole and. oytoslns ln D!{flO.rF18. l.(6) ehorE that

ln en equlnoler nlrüure of ZnCLrr lnld.azole end, cytoelne r both

the lnld.rzole end' oytoalnc s1gne18 ere ln the aene poslülons

as thoac of lnld.rzo}e nnd cytoglnc, eech ecparately ln ühe
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prcscnoe .ot ?.rLCJ.Z. Ttrle oleerly d.emonetretcs ühat a ternery

ooqpler ls forncd, ln rhloh lnldezole !e bond.ed to Znt

rhloh ln turrr le bond,cd. to cytoolne.

Flg. 2(3) and (tl) show that purlnc le weekly

bonded to ZICL2. A mlxüure of purlne and. lnld'ezole glvee I

speotrun !n rhloh the lnldazole slgnals are d.leplaoed.

d.ornfleld., lndloatlng ühat ühere ls hyd.rogcn-bond'1ng betroon

lnldrzolc and purlne. In Flß. 2(6'), for equlnolar mlxüuree of

ZnCLrrlnld,azole end. purln€, the lnld.azoLe proton s18na18 are

ehlfüed further dormfleld rhlle the purlne proton slgnals are

d.lepleced' upfleld fron thoee ln the presgnoe of ZnCL2 only'

The epeetrum glves quaLltetlve evld.ence that e ternary

oogplcr !s formed., !n whlch Zn Le bond,ed. to lmldezolc,

rhloh ls hydrogen-bond.s<1 to purtne.

l{e have glven here sone quaLltatlve Nl{B evld'ence

of thc fornetion of ternary oomplexesrond have shorn hor NMR

epcotre can be used to d,enonetrate whether the ternery

oorplox ls of the type A-t{-B 01. }l-A-8, for systema ln rhloh

A ls lnld,azole and B le oyüoslnO or purlne. Nl{R etudles on

oüher tcrnary oompLexee,quelltatlve and. quentltatlvct are

ln Progrcslo 
slnoerery your',

.f*,-7t.o
SunS l(. Wang

4 wo,u t.
Nornen C. Ll

/*



Flg. 1

\o
N)
I

H
@

(epa rith rce o F.S)

(1) 0.1 ll Inlilazola tn Dtßso

C-2

I
t58.,

(2) O.1 t fnidazols + 0.1

l*t'u
120,9

Zne\ tn ffiO

t85.5 I
( 3) O.l t CYtoelnc ln ffiiO

e:-6

II
atg.1

(l) O.1 t C:rtoctnc + O.L ü ?,ne\ ln lftio

ll
tag.a

i) o.l il latdazole + O'1 r Cytoalne tn Ir30

Ia

(6) O.l Ü 
"rl{67alo 

. O.1

I ll

I lt I
t58.a at8.5. 420.6

I

a.'+61lnr . O.1 ![ ZnCft 1n ffiO

111.2

rl

A-,

335.O

331.2

ail .e lt8.q aJl. l 341.?



(1) O.1 ll Imldazolc ln -tTiO

(2) O.1 il Ialdazolc + O.1 t ZnClt ln ![tl5iO

Fig. 2

( eps rc.qnoet o '!ts)

e-2

I ,

I
186.'

c-l'5

( 3) O.1 I hrtm 1n ffilO
o-6 e-2

,11.1 
"1.9

51 .0
(1) o.1 lt

5ro.l , .9

+0. ll ZnCL, ln IDISO

+ O.1 Inldazolc ln DIFO( 5) 0.1 rr

1r9.6

414.1

548.3 515.7 5L5.1
(6) O. lt + O.1 il Imltlazole + 0.1 I{ ZnCl, ln IilSO

\o
19
I
F
\o519.5 535.8 5L6.7 491.9 /t40.1

12L.6
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THE UNIVERSITY OF WISCONSIN
MADISON 53706

OEPARTMEN T OF CHEMISTRY AprLL 26, L966

Dr. Barry L. Shapiro
Department of Chenistry
Illinois Institute of Technology, Technology Center
Chicago, IlLinois 6O6L6

Dear Barry:

As a down payment on a subscription to IIT newsletters I would like to
submit the following.

In cooperation with Dr. Paul Treichel of this department L have been
doing the ssl{n NMR of a number of diamagnetic manganese compl.exes. Ttre
range of chemical shifts vhich we have so far observed spans 2lOO ppn.
Ttre preliminary resuLts are indicated on the enclosed tabLe.

These results have suggested severaL trends which rre are currently
investigating - and wonrt discuss until they are investigated. lhe most
curious result is the linewidth of the M,anganese Carbonyl- dimer. ltre
obsenred linewidth is possibly the instrumental resoLution. If the structure
in solution is that determined by X-ray crystallographyxone wouLd expect
a healthy fiel.d gradient at the nucleus and, due to quadrupole reLaxation,
the very broad lines found in the other compounds

ltre resonance in Kl"lnO4 is narrow, as expected, because of the cubic
syrmetry about the Manganese. I,le observed this resonance but its position
could not be measured accurateLy due to poor signal to noise. Ttre table
therefore gives the value calcuLated from the published magnetogyric.ratio
of 'Manganäse". (cf . Sheriff and tJilliarns, Phys. Rev. BZ 55t (tg:t)).
Ttre large chemical shifts indicate that the compilers of tables of magnetic
moments should indicate the conpound to which the data applies.

Yours very truly,

. Noggle
st. Professor

.m/itce
EncLosure
*L. F. Dahl and R. E. Rundle, Acta. Crvst., L6, t+tg (tg6l).



I

Substance Solvent

_*
l{nO* Aqueous

.I

(c2Hu)nu* Mn(co)aBr2-(c;r) cHsNoa $.g%)

un(co)"rr c1l2c12 @%)

GF3Mn(co)s &t2cL2 ft.5%)

cnglh (co )s wecrz 7fi)

, c=numr(co)u ctl2cL2 Ga%)

Mnz(CO)ro CH2C12

rmr(co)" neat (wet)

Haun (co )5 I]rF

Resonant Field
At l+.qal+?O I'{c.

bro7.5 Gauss

l+ro8.9 Gauss

l+fff .7 Gauss

l+111+.2 Gauss

l+f16.o Gauss

l+116.0 Gauss

\tt6.1 Gauss

\tt7.z causs

l+f f B. Gauss

92-2L

FuL1 Width
Ir ! uax.
Intensitv

rv 1O0 cps.

5100 + 200 cps.

?00 + lOO cps.

29Oo ! 200 cps.

2B0o + 2oo cps.

15OOO * 1O0O cps.

3t1o cps.

l+5oo + foo

gooo + hoot

* Calculated from Varian TabLes of Nuclear Moments.

f uncertain due to poor signal to noise and possible irErurlties.
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Orgonisdr-Chemisöes lnstitut
der

Technischen Universitöt Berlin
Direktor: Prof. Dr. F. Bohlmonn

Professor Bernard l. Shapiro
Illinois Instltute of
Technology

Chicag,o 50515

I Berlin 12, den April 25, 1966
Stroße des 17. Juni Nr. ll5 (Chemtcgcb.t

Fernruf : tl5t 81, App.252 Pf Of . B/Ma

t

U. S. A.

Dear Professor Shapiro:

In connectlon with structure deternination work we have measured
some furane compounds which may be of some interest. The maln
point was to study the influenee of a carbonyl group in dlfferent
distances in conjugated. systems. As shown in the table the
effects are sna1l but easlly to recognize. The HA 100 spectrum
of furfural must be lnterpretated.ln the followlng way (in the
Varlan catalog there is a mistake).

dd.r t.45 HB Hc dd 2.84
0

ddd 2.t5 H
A

H ddd o.t7
D

JRg = 1.7i JRe = 0.8; JAD = 0.5; Jge = 3.5i JBD = 0.4 cps.

Perhaps a llttle blt surprising is the cl-ear difference in the
shielding of H, in IX/X and, XI/Xf L

Yours slncerely,

Iz
0

T {l r/h^d4.^._.
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1 966Orgonisdr-Chemisdres lnstitut
der

Technischen Universitöt Berlin

Direklor: Prof. Dr. F. Bohlmonn

Professor Bernard L. Shapiro
fllinols Instltute of
Technology

I Berlin 12, den APril 26,
Stroße des 17. Juni Nr.'ll5 (Chcmlcgob.)

Fcrnruf: O 51 81, App.2Sl
2

H

Hg

H

HcryA
R

Hc

0

R Hn
A

I
II
III
IV

v

VI

VII

-cH0

-CH=CHCH0

-c0cHl

-CH=CHC0C

-CH=CHC0

-co-cH=c" (J
-co( cn=cl)zl

dd. 2.35

dd 2.49

dd 2.49

dd 2.56

dd 2.46

dd 2.47

dd 2.55

dd 2.61

dd t.45
dd 3.57

dd 7.51

dd 3.58

dd t.5o
dd t.57
dd 1.57

dd 2.84

dd t.to
dd 2.9+

d.d. 3 .42

dd 2.8t

dd 2.86

dd 1.76

H3

\i

o

vIrI -(eH=cn)re m 3.63

HcHn

o
Rr

H

Rrt

RrRrt HB

IX

x

XI

XII

-cH0

-CH=CH-CHO

-cH0

-CH=CH-CH0

dt t.48
dt 1.66

dt t.r5
dt 1.60

d 2.80

d 1.37

d 2.88

d 1.25

HC=C-CHZ-

HC=C-CH2-

cH, I c=c)zctz

cHrIc=c]zcHz
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KYOTO UNIVERSITY
oEPARTMENT oF CHEMI6TRY, FACULTY oF SclENCE

KYOTO, JAPAN

April 27, L966

Dear Professor Shapirol

In calculating nuclear spin coupling constants by making
a nean triplet excitation energy approximation in perturbation
theory, it'is usuall.y assumed. that variations of the excitation

"tt"rgiäs aE in a seiies of closely related molecules are negli-
Siblä. There has been, however, somg-doybt as.to !h" valid'ity
öf tbis presumption, and recentlX Muller^questioned'. openly-
whether Än is tne säme for ttre r3C-H coupling in nethane and'
methyl halid.es

lrle have examined, the question by expticitly taking igt9.
account excited. staües, accord.ing to the niethod. of Pop1e.- Given
j-n lable 1 are the red.üced. coupling constants thus calculated'
tog"tn"" with those obtained. witn tfre nean energy approximation.
Thä tabl"e shows that relative ord.ers of magnitud.e of the experi-
nental values are better reprod.uced when the rsane AEr approli-
nation is d.iscarded.. The viariations of the excitation energies
nay-Ue seen in Flg. I, where the exci.tations that make d'ominant
contributions are ind.icated by arrows.

it, spite of many a rougir' unjustified. approxlmations in-
volved, täe above reäults clearly ind'icate the irnportance of
consid.äring variations of the excitation energi-es in d.lscussing
nuclear spln coupling constants. Thus it nay be hazard'ous to
d.ed.uce hybrid.ization, ionic character and' bond. angles from
coupling constant d.ata, taking account of the numerator alone
tn itre äecond-ord.er perturbation energy expression for spin
coupling.
I N. Muller, J. Cben. Fhys. 9, 4ro9 (196r).
2 J. A. Pople and. D. P. Santry, MoI Phys. 9, I (1964)'

of Hcitation Ene esonS in Co 1

TABI,E 1.

Molecule
ro-2oK.s 1cm-3)

Mean EnergY APProx. Expt.

ca+
CH3!'

cH3CC

CH3Br

CE3I

72 'r

l+6.1

40.7
40.'
19.7

VV.L
40.1
,7,4
,7.2
,7 .O

41.4
49.'
49.7
,q.,
50.o

*"ß!1
A. Sntxn
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Fy sisba Institutionen, Uppsala

?rofcs;o:: i.l. Sirapi::o

)e'ri:r::';,::e::,-i; ci C-:c:.:i,3-;::;'

rl i ' :lOl-li 1:131j . Q1 tCC:I11.

-'c c -::: c J- o.;;.- C cr:'i c::

.1,-rC-r.e 0 , Iil!::o:i: 5041 i

-3,'t

lü:J:-.; ':-:.c pa'tr-" \'c llt''ve bcc.r cof l-ifllc::tr-'ti:13 in'lei:$c1;'- t-"1; col-:,1L1';ecl

i::eq'..,c::;-r-,- -rc:i;cc-: -u1r..,'il'.11" a-lü ,i';oc,:l:o-L:.'". --;.c -llL ü.fo1i.il i-:r S-ioc,::boli:l l:'c.s

i-,i:'!r;1.cC ;r. :ri 1OO oi:eci;:-o:-ic-Jejl ';"lich irc.S Lree:- -i ir cO::Li i:'"to'ti3 oile:'.1'ciOll for

:-.'oc'"ii si:i ::o::-i-rc i;,' ::c';.'. -'. r'c-.; ei:l..:.iil--l-e:) of i-cg perfor,.lc"llcg :;f iI f )e irie-
:e:.-;eil- i:: coi::rec'li-oe vi ;.: oil:l seco:irl 1c i-ie::. i:l Up;-r:;ull i. -:. -0 - ii, ic

:.)c;; -ic ire:::;;r.-'l--r-cd. I'l jI .:-:"1: -i;i,::c -;l:r''t i;llc v1::lr.;c ir157 r.;-;e:-.--l c::.,-'r'rc

_: ;.cl1e.red oj i;;: -i-;.,-- :.ct:oJ-t:-.tLo-: ri'r:,'L'cl; -ü.J rtc.r,-g or iic o-'l-rl- ijn;:s: l:s: a

;;i ri.e-l-1::e s1:c c'l;::o..,e'l; e::.
/- -- \u::e o! u-; \:"..-!..i. ) \iL!: ;.rei:J. 't.lc c'clrie:-',ic ;,'e:r:: 196C/a-i lr; il.I.''1 . il:';:'

r. (j_-:l it;Lit .__.

.il, .;oori ti.c:ri o j o,-r-r: c:--'.lc;i-,;3 r'ii:--"i-n:' -j;lt.e lll:'l; ^ c ^".ic. ii c ,,-c:':' --;--;e Jgerl co:tr-

Ceii',;ra'i;eC Ot: ;:rb :;.:.:.:t'i ll- ol e'- rev-i clr of (1.-rä. -'; -: .r'i;lOäuc';io:r -bo ) "ile Oi.:-lii ec-b

^- '.-i ;ii ::ea3lL'.::o:: .:l'-c-'l-cl.::: -;-..:te.;: c rio'.t-bl-e :.:rri --l'"'-1-ii--'-l-e ::eionl'::ce. !::'j-c

:::t;i CIC '.-ii l-1 a jtl-.e z! '.:.,, C'..'-:-.-).e: 2 !.: 'b-le f i-:;'; ',iO,l-'.-., l.c oi 'cl:C Pei;-e.:.iOil ?;les:c

:e:', c;- rr?-:c.-Le:c --: ---i i :gc,l'occo-r.-" (ctl-.,c:,; '.::1?c.-: :l l:clvc:;1;c-'ic'.; I )

-.cl'1, :'r'i j i)': --: iic';c:::.,-,:1.ü'; c.-tr; c'l coiirli-ir3 co-iu;a'.11-;l; l-.rc ;:::-;il-;' irl;:reoI
-j:;::i o:: L-:r;- :.lc3c , ',-:c ..--.,.- ,:cl:::ie ;::c :,:cl;l 'i.:l-.'; l--' 1e::eral- 1l::coi -rl'"i ;-;1vc-: 'l;1:c';

I

-;-LC l;.eC-;='-::: Ci .J ':;e!.:.',-1 ;' COi'-i-.LCri ;lCr':ll X -::: l:.r;; Spi,r C;'s;i;e-.- i I -CileC'ieC-t ir:

* ,: ail- :-:in coupl1:r;; co:rs-;aü-;s J-.,,, bet',;ee.t ,{ ancl o',;liei 6roup.5 ä e.re re'rer-

^ ^,1 : - ö; '-.^.f U ^ *-- JIi-r.

.', an- n'r 1-"-- oi rlI!3 '.lreolle;:l -ii ;ila''; ;ire c1;i:c oi J.-' r'rill: rcsirec-L 'uo
v -4q4 ü i._.I\

DOl--e o,ü j.:ei coull--:iJ r:-c.;- '.:c ci-;:lilicc -;=<.r.iiici 
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a::ce of ulie li !:lec,;,',J.- ::t ic:':::i -; ierl . 1'/c c,jl';;'; cipe.;e thai .gtr{'ci; STruetry of
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ille X part specirrun;i11 as e, r'ule o::l;i occlrr i:l slngle reßollance spec'ura

of 'b.:c -rrli(n 'i;t.pe: Tire fact thai -bire spec1;ra of weakIy coupled grouj)s are

itoi i:.: ;ene:ce.1 s;'r.r::retrical was enphasized by 1,s. (tmlf.O:'i-i;-R 59r 1S) br:-t

i:is reqr.iirer:eni 'ihat ihe secr-rl-er equations s:roulcl irot be factorizable
i::';o 2::2 r:u-bclcte::ri:rantS vc.s';oo rtarrot'l becaliSe ii e,tclucleS S;cectra of
-bire ,ilrä-i;.,ire (lielf and G:'ilnacirer, J. C?tct:r. Ph;'s. , i4, 1846 (tgOt )) or

tire i3i.fi-'b;-pe (leq a:rd. Suicliffe, lrans. Far.,Soc. !!r iOS (1953)1 B.D.l{.

3r;c l:.i;cl P. Vell:cties"vc.r'lu, Pioc. I:iciie:i. Äc;"'L. Sci. &, 705 (lg;O)).

l.losi cioi-r-bl-e resonci:ce l:e'L:rocls enployecl ilor si;;n de-i;ernina-üion in l';eallly

coil-plcd spi:t systet:ts i-ia;i bc rc5arclecl as ince.llc o-f i::troducing assyi:retries.

Please creclii ihi- s l-e-;'c eli; o ?. .Ä .iI .

i3esi; re3arils

/sir,ire Forsdn/

p.g. lTe irave becn rloin3 a fen expeli::enis also. Resu-lis l'1i11 be 3iven

ilr a fortirco:.ii-:rg le;ter.
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Telephone: Coventry 2401 1

From : Dr. J.A,S. Smith

School of Molecular Sciences

University of Warwick, CoventrY

19th April, 1966.

Dear Professor ShaPiro,

We think that it may be of interest to note th.t 13C-1H

spin-spin coupling constants can be measured in the

6 - diketone chelate complexes of certain elements. High
soltrbilicy is important, and with the high gains required
to see the satellites, spinnihg sidebands may be troublesome
so that the spectra have to be recorded at several spinning
speeds. The general procedure was to record the entire
spectrum at high gain on the 500 c/s swe,qp width, and by

varying the spinning speed, identify the '"C satellites. The

positions of these satellites were then accurately measured
än the 100 c/s qvJeeq width to + 0. 02 c/s. The spectrum oi
the two sets of '"C-'H satellites of the two types of CH"
group in Be (CHqCOC(CH.3) COCIS)Z tt enclosed. The s'amp1e

was a saturated'solution in COCtrl

These satellites have now been observed in over eleven

g - diketone complexes; values for acetylacetone (enol) and

five of its complexes are given in the table.

Cont'd. . . ..
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Cont'd...

s) for some acetylacetonate chelates

J(r3c in cH

Acetylacetone (enol) Neat Liquid 127.8

2

Table J(13c-lH; values (c/

Compound Solvent ^) J(13c in cH)
o-

165.6

(a)
B(acac)F,

Si(acac)rCtHCl

Be(acac),

Al(acac),

Ga(acac),

cDcl

cDcl

CDCl

CDCI

cDcl

130. 2

r29.6

L27.2

L27.5

1,27.6

17 4.5
3

3

3

3

3

163
(b)

(a) Determined on a molten sample of the solid (m.p. 38-40oC)'

(b) Weak; determined on 500 c/s sweep.

At the moment, we are attributing the small differences
between the complexed and free ligand to small variations in
the elebtronegativity of the ring carbon atom.

Yours sincerelY,

S^dk
Professor B. L. ShaPiro,
Depa.rtment of Chemistry,
Illinois Institute of Technolory,
Technology Centre,
Chicago,
Illinois, 60616,
U. S.A.

€,^:* V\r;ü=^"'Ü'il
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Gain reduced by J-OO

13g - 1H coupJ-ing in Be(i,ieacac)2 in CDC13.
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Bruxelles 5, le April 20, 1966,

STRUCTURE OF fTIE CYC LTC DTOIT$S FORIiED BY

COi'IDEi\iSATrOIi 0F DIE'IäIIr tliA],Oi\ifl OHIORIDE

LLt$ _P_0_I,YNUfLru AROIVI.AIT IC HYDROC AJIBOI{S
-=->--

A]'iI) rrIrU'T Ii\iIJI'1-glry9BIDJl "

FACULTE DES SCIENCES

Avenue F-D. Roosevelt, 50

Scrric.', Or;iani e Cheni-stry
Dir, : Prof " 

Il"H.lvlARTIli
(A roppclcr dont lo r6g0nsc)

Assoeiate Professor B.L. SIJAPIRO t
Department of CnernistrT'r
fllinois fnstitr,r"te of Ileehnolotly,
fechnology Centert
Cqfp-?gg 15, Ill-inois 50516

Dear Dr" ShaPiro,

fhe resrrlts of an earlier lft,lR- investi-iie.tion of c;rellc aroms.tie

ketones 1) ltave been used to elucidate the stru-ctu"e of nine elreric

d.iones (f - IX) forrned by condensation, at room tenlpera'tu-re in CS2r

of diethlrl malonJrl chloride with naphtha.lener phenanthrener pJrrene

.q,nd. dibenzoISrp]chrrsene in the i)resenee of aliminitxn ehlorirle'

lhe NilR speetra of the diones, Se''larated elther by c4'stalli-

zartion or by eolumn, plate or vapor phase chromatogra.nhy, 4Ie re-

presented. d.iagra.rnna-tiea11y in Pig.t (e/s at 50 l'Ie, ffiS = 0r solvent

cDclr) 
"

- I,laohthal-eneo lfe harre fu11y confirrned ttre three stnrctures f' II

( q$riro--condensations ) and III (ge-$-eondensatlon) a"ttributed' by

I,REUD 2) on the basis of o:r17da-tive rLegrad.a.tions of twcl of them [r
(*"p.81-82c) a-nd II (m"p.120-1 22e))ö

- gbg.n4-4!Llene.. Three gr!11!.-condensation products IIV (r0"p,126-

1Z7s) t V (m.p" 14g-150e) and VI (0n"p"88-88'5e)] ha.ve been fully ca-

raeterized" Conpolnd V (r..p.149-t5Oe; is crobdbl;' the non identi-
fied dione (n.p "117-119e) previously isolated ty rRorrn 2)'

- Pvrene, Thi-s reaetion gave tr^ro isomeric diones : an ortlLo--conden-

sation produet (Vff ) and a De-E!-condensation produ-et IVIII (m'p"

164-1559)]. VfI rva.s not isola.ted in a. p1r.re state, but its spectnm
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was easlly dedueed from the speetnrn of a 50150 mixture wlth VIfI"
- DlbeTrzole.plchFrsene" The onfy isolated. dione is the ortho-cor-
densatlon prod.uct II (urop.264-2659) ". lhe NIvIR spectnm of IX
elearllr shows the slnglets of Hr, (tt-a5) 

""9,,t1? 
(H-c4) , f,"., -

fir _ = 2 a/s in CDCI, and QrJ e/s in CrD, 't. t)
"17

- CIIZ-. In a given series, the CH, (quadruplet) of the perl-conden-

satlon product are deshielded. (7-9 c/s) compared to the CH, of the
indanedlones (rff/f ,II - VIII/VII) 

"

J
415

812

J

J

J

J

J

J

415

415

7 ,11

415'

7 11;J 416 = 1eAiJ

9,oiJ1or 11 : 8'4
or7

8r0

= .9r0

Br7

516
8r2

10r11

1r2''=

44

44

47

45

45

47

47

50

47

116

116

125

117

117

120

122

1ro
118

I
II
III
IV
v
VI
VII
VIII
IX

JJ,H,,tcHz

1) R"H.MAR[II{, N.DEFAY and F.GEERES-EVRARD, [etrahed.ron 20, 1505

' ( r e54).
a) irt;FRxIID and K.FtEfscIIER, Ann, 3731 291 (lgtO) and.4221 2t1 (1921)^

t) R'H.MART]N, I{"DEFAY, F.GEERTS-EVRARD and'S'DEI,AVAREI''I1{8, Bu}loSoe"

chinoBelgo 72, 189 (1954).

l{lth best regardst
Yours sincerel-vy

R"HOMARfINNIvl 
"DEBIJECKER'

67

.k.4
ls

N.DEFAY" z'

"r,,n4'1 tu
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, ?/;nuU 
"/ eg,-, e/-

Q%*l'/ü 6r"*ir 8*a
f Q/6'"d.ä Buenos Airesri{ay 2nd. 11966.

Prof. 3. L. Shapiro .
Dept. of Cheinistry
Illinois Institute of Technolog.y.

Dear Prof . Shapiro !

TIe wi s[ tliis tj-ne to conment on tlnro

notes vrhich aopeared in the 88 lsl':ue of the fITln,l.R lervslgtterrthe
'first by Drs. rlay Freeman anCL J.A.lrerr:etti cn Transient lüuta.tions
in iü,IR Double Resonancerancl the second by Dr. J.S.i,lartin on Long
Range Coupling Values in Xenza-l-detqrcles.

t)fhe meihod of transient nutatj-ons has been in use in this
laboratory as an aicl in the interpretation of complex t'Tl,ft spectra,
instead. of thetttj-ckllngrr proced.r-rre, lvi'r,h trr*.ry good. resul'üs.

For th.e prerent purposesrthe experir.nent is best perforined
lvi-th much l-ess rioF.pou/er than it r,iras by Drs. I'reoriran and ]'errettl,
avoicling in this way thc lviggles r,vhich may overlap with the other
lines.To illustrate thisrwe incluclc a, copy of the first fi-gpre of
a paper to be publlshed- in the Journal of r,lolecular Spectroscopy
in rvhi.ch both technicluesriltickli-ngrr ancl proton I}iTDORrare used"

in an AB case.The Proton IiIDOT method can be coirsidered a l<inc1 of
I'ticliling" r'rith the foll-or"ring featurcssa)Only the transittrs which
are related to the one ''.rhich is being irradiaterl,are recorded..
b)There is no possibility of nncer'cainty about thertprogressivertor
rrregresslverrcharac-ber of 'ühe tra.nsi-tion.

The &ci.vantages of the ilethod" rvere shor,,rn rvhen study"Lng

sone J-substitu.i;ed pyridines.v'/e have been able to cleternine JZ6
in spJ-te of the qua,dmpolar broadening of the signals of protons
2 and 6 by iVl4.The resrult for 3-a.cetyl pyriclinet ist trU=-O.21 TLz.

Prelinine.ry experinents.; l-rith other i-1r;rridlnes(the proceclure is
rather lengthy si-nce it reqrrires rsore than one hundred record.s)
a.l-so gives nega.tive values for J26.
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?A'.tU rl eg-* e/-

Q%*lr/ ü 6tn-;, 8**t
f Q/6r'uä

lthis resr-r.lt should be compared ivlth the theoreti-eal preti"ictj-on for
pyrldine by Drs. G1l and. i'iurrellJ,5=+o,4 TIz. (iITitIlTR l'Tevls].etter 81,6)

2)We a.gree ivith Dr. ir'lartjn.The values of the L,ong range coupl-

ings in benzaldehydes as given by us were obtained from field swept

spectra at 60 ,,,:51z.Vtith our p-rresent frequency sweptrfield/frequency

locped spectrometerrour preclslon bord"ers the 0.oI Hz.ldevertheless

1t seems i-nteresting -bo observe that in these :flor:-r(or more)spi-n

systemsrthe aldehyde signal cannot be accoun'bed for(at 6O :',il-Iz) by

simple first ord.er theory.'.ilhis i-s shovrn in -i;he 2-üre'l,ho>lybenzal-

dchyd-e spectra:Ihe 1001,'ItIz spectrunrrvh'ich r,vas talcen by one of us

at ,rarians in Zärichrshols a nice quad-mpletror rather two riou-

bletsrequally spaced.ihe 60 t:ftt2. spectrurnron the other ha'nclt

shorvs two d.ifferent doublets.solit is quite na'buralr'uhai the

5Q :;ih2,. published values should be revj-sedr sPeciatly when f ook-

ing for conformational effects.
Incidentallyrthis case coulcl proba.ly pass as a record in re-

sol-ution at 100 .llizrsince the srnallest sph-tbing is only Q.lj IIT\

Thisrprobably shows that the u]-tiraate 1n resolution is no'c so

nuch riue to moder:e instrrrments as to the line'viclth of the sarnple '
Sincerely Yours,

)t

.,: p'/

D. G. cj.e i(ol'lalervski V.J.iiowalewski

Sug:lested titl-e: Proton Il'TDOil e>lperinents: a negative rlng coupling'

Second order effects in benzald-ehydes'
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6tablissement public ä caractörs
industriel et commercial,

12 quai Henri tV, Paris 4
rc Seine 58 b 7806

n" d'ontreprise 971 75 104 9OE1

ccp Paris 9b6596 au nom
de I'agent comptable de I'lrchaI ir.j

Direction gönörale
Services de Paris
12 quai Henri lV, Paris 4
tölöphone :2728270

No 3085 P. e,M 191

Prof. B.L. SHAPIRO

Dopartment of Cb.omlsüry

I11. Igst. of Tech.
cHrcAco, r11, 6a6L6
(u.s.A. )

Paris, le I Ma1 L966

H1 anÖ P31 stud,y of conJugation 1n acettrrlenlo phosphonates.

Dear BarrY,
As we begln to know bow to use our Perkln-Elmer R 10

spectrometer (w1th facllltles for f1eld- anCi frequency - swe€p ilo-

coupllng as w€ll as for hlgh resolutlon B, F, P resonances)r we

resume our work on organo-phosphorus compound's. We are especlally
lnterested ln the stereocbemlstry of vlnyl or allyl clerivatives,
butrfor the moment, r will conslder closely enough relateil coß-

pounds, i.e. o( acetylenlc phosphonates3 (Rr0)ZP(0)C=CR with
Rr = czl5 (or c ,Fg); R = Ili c[3t cHroH; ,r'5-_!"!1__t":, cH(oH)cH3;

gcaHZ to n c6Hr3i lastry c(cH3) * clHz and oHtO c(cH3)3'As tlu
lntärest 1n PUrR of acetylonlc phosphorus eompound.s 1s lncreasln*r

especlally over here lL'2'3), a tlme after less sophlstlcated' stu-

d.1es (hr5), lnstead of öescrlblng 1od.1vidual spoctra, I w111 Ö1s-

cuss only the most lntrlgulng polnü, for us, that ls the posslbl-

}lty of conjugatlon effects lnvolving the trlplo bond- and the phos-

phoryl group. From IR, thls ls llkely to occut

aaaoa
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V cec
VCH

tc,|{fo)2 r1o1 c=cH ! c,,Hgc-=cH

20?5 
;\:rr,3295

The slmplest PMR clata are obtalned' for

d ttt J PcH

(ceH5olzP(0) c=cH
t C, H^C :=-CH*>

(c2H5o)2 11o1 c= ccl{3

-10. J for CHr=911 P(0) (OC6H5)

recent theoretical analYsis (

1n the -,,. bondlng around the P

öata to Precise the nature of
B gtrong onor

agalnst ca. -21+). Accordlng to a

), tbls would. f[dlcate some increase

l*r 0

L r72

b
2 ro5
1r8o

lS rl+

J PcHz

b16

1\os$...-[+
ls or-.,t \rw,
r.^*. olL( $ü,
st-ff+.r1

c=cH
3

For the true acetylenlc compound, tbe compallson is es-

peclatly clear when uslng tbe correlatlon dlagram ' iutld'-up by

DRENIT{ and TpEqENSTETN (216 ) for various substituted acety}enos'

Provliltng for lnductivo effects (vla tbe nj.nüernal chemlcal schlftr
of the parent saturated. derlvatlves), thls chart (tigure below)

polnts out d.evlatlons Öue to conJugalive effectsrroughly d'escrlbed'

BSr €.g., HC-: g = fi Utr, He - C - ö Et, HU = C = T' Evldently,

oor/nC* - C = P (O-) (O nt)2. Unfortunately tho correspondlng phos-

pn{ne (Ir2) 1s also out }aw ln the same d.lrectlon, but to a lesser

oxtent, and lt is rather dlfflcult to wrlte ao*n Hc* E c - t Etr'

wlthouttrylngtopresenüanexplanatlonrweturnto-1
rosults. AII acetylenlc phosphonatos appear ln tbe lange ]2O'5

toL22.SupfletdrespecttoP,*06(anlcestanÖard.lnileedfor
phospborus rosonance) or 8.0-10.0 up fleld phosphorlc acld', when

alkyl phospbonates have peaks 1n the range -28.0 to -32'Ot(7)' Tbe

ilevlatlon 1s actually uuch greater tban for ketophosphonates (-?3

agqlnst cgo -30) t8) or even for vinyl phosphonates (we observe

2
9

b.ospborus atom. We walt for soüe UIr

thls perturbation -undoubtedJ'y 1t 1s

Wltb my very best re
t J[r,r.r.*lAra- hL-t{^^.. ^c{d cl'. [üAV,Et
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THE UNIVERSITY OF BIRMINGHAM

TEr€pio\€ SELLY OAK l3Ol Department of Chernistry;

BIRMINGHAM. 15

loth liay L966.
Professor jJ.1,. ShaPiroe
.Depertrn,;nt of ChemistrYt
IlIinois Ini;titute of Technologyt
Chicagol Illinois 60616.

Dear Professor ShaPirot

These values of Fluorine Couplinn Consta.nts in Cycfohexanes m e.y be

of some interest to readers of the IIT iüldR Nevrsletter. They nere obtained

by i,ir. Alan Peake from the spectra of I'1 a.nd' FO in lCFr/- -CdFf f t

lCFrr 4H/--C6F'O , and LCE3/4H'C6r'lO , anci. rnost o:f the asslgnments he've been

conf irmecl by <louble or triple irrartie.ti-on.

Helative rin g 1>osition. Coupling constant (c/sec.)

f r I
11 2 gauche

I1 2 trans
1, I cliaxia.l
1y I cliecluatoria 1

11 I axial-eciua toria.I
*II

F-I'
29o - Jo5

n'L4

o-3
n27

e)

-1

u-F

,- 45
*'$

^, I7

;*

Fl? 4..0 ; tr"r- *3, = 3.3 c/sec.

Yours sincerelYt

ti'. Thoma.s .

lax

tg,
L.
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BP RESEARCH CENTRE
SUNBURY-ON.THAMES

MIDDLESEX

E NGLA ND

MN COMPTI1ER PROCiRAM CONRECTTONTI

Use of the AIIOL verslon of FREQUINT IV (Sekuur, IIl'NlA 67-t5,
Knl8ht and Bonner IITI{trlR 82-27) for the calculatlon of flve spln Nlß spectra
ean eause the computer to prlnt out a subscnlpt overflow error nessage. The
error can be ellmlnated by tJle lncluslon of a sultable IF statement (lndlcated
by'an arror) ln the naln body of the program. the posttlon of the addltlonal
step ls glvcn below.

fls=fl+l JI:=I1+1
EIID
ENDI

-) IF NEC(NL)i,ItCO THEI.T CC (rr, rr) :=O.!*gt{1J2)+;a5*SA(J2) I
FOR I:=I SEP 1 U}IETL NORDER Do

Rccently we have been able to run the FOR1RAN versl.on of NMRfT *tlch
we havc partly translated lnto AIJCOL. The computer output contalned t,he
meggage ; trgource progrsm emor, executlon deletedff . Aftcn a study of thc
progran, datcd lI.Il+.69, ve made some modlftcatlons that resulted ln thc
successful executlon, arid prtnt-out on thc cor:rect format, of the test (CFTCCIaF2)
and othcr problems. As other contrlbutors to llll.lllR nay have a copy or card
deck of thls progrann, and may llke to get lt worklng, a llst of the modlflcatlons
are glven below.

NIIIRIT maln program

Detete - IF (t{EN\ 6t,6t,5o
6onnrrr ourptrr TAPE 6, 127, KN, KI,t,)o(, T (JJ ), J

ST'BOI'TINE AMP

Delete - IF (T(l$
Insert - IF (T(lGt

SI'EROT}TINE BEQUIV
Delete - rF (AB(r,Jrr) 1l+,1J,14
rnsert - rF (AB(r,J,1)) r4,U,rl+
SUBOTITINE SPINH
Delete - DII,IENSION statement contlnuatlon canls 2,
fnsert new contlnuatlon card 2:-

2A (8,8 ),s(8 ),DH(zi6), u(8 ),sA (5t+ ),v(zo)

Jand4

-0.1) 7,7,9
-0.o5) 7,7,9

)
)

s.A. t a
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Di.'.r . lrli.;el i.Fa.
Badische Anilin- & Soda-Fabrik AG ' Ludwigshafen am Rhein
ii i:'u."1 c ia bo,.'a i o i' iur;i

. ;:-I'lI
P-'o..'. Dr. 'ir. L. Sha-pir.'o

i-reir -r.r.''üi;ient ol' Chetnistr';',
Il]. i:r,:-is Iiisiitute ol'
rl.:,... 

', r l n -rrI'J r- v-rJ;

I-l-:-i:rci:; uO5f 6Jra , i -,-v J!-.-

il li ,'i

lhre Zolchen lhre Nachrlcht vom Unsere Zelch€n

Dr: . Br ii /:ra

the internal

Fernsprecher-Durchwahl

(62r)600....
67 Ludwigehafen

12 . i'ia.i I;)65

clisiloxalle

Telex

46/ .

B€troff ,,i..';,'-Lculties i:ith s;ir:,ndard he,<a.rn e t'rtv I

A5F
1865
1965

E
E

,-ir:r:1. . eehrtcr Her't Dr". ;i1ielp j '-'61

.e ic,. -1.,'rr,ert SCrroI] scirl"leb, \iraJ- eS mir infOli|e 1ärrgerer l\Llve-

s:r.:.itsit ',7911 l:16f,,;iL,r;Srlii.f e n niClit-, rn531i cll, tlei-ne Verlrf lichtung

lut,.;:-.ibr--;' cl .-':-i iii'ti',t S l,el,te:r.'s recr:L zeLLii'3 Zv- eri"t11en' Bestetr

)'.:.ir',i- i'iir ciie,,'r'isLvilrIän1;erung.

Di:i' ,;:eitrr;eit iblici,c i.ntei"ite S'canOard Tetrametriylsllan (T US )

i:r,in3i v.,e,:;en d,es serir niedriget-t Sieciepunkies dieser Substanz

t-.i:-li;e i:acrr'uei1e l'lit Sici-r, ii:SbeSOndere lrenn inari bei höliereu

Tei;:per.aturen :.r,I'beitet. lllir iiabel ,lailc;t' Ve-:rSUcli'Ü, ihn durC]: den

S ,.l ,r.rli VOn Ve1'l;';iriedenen /{'"t'r,rlre ', ern:)for-Ienen inriei'en Sl-arrdard

c.i:1jrrett,:i lclisilcx:-Ln (i-li,ilS ) :,u ersef'Zen. DaL'ei iiaben wij' eini;,e

l. i'ari.r.,r.tl-iil91 1.;emäC:rt, die vie-lleiOi-it, auCir anderSwO VOn -l'n'ÜeI'eSSe

L)j:-J ,.r)Tt Lins i,,clS: benutzte Lösuni;Srnittel 1\iar Dj-riieLiiylsull'oxid
(,tii3O ), :"e:lcber-Ienfalls vöIlili d.eutcr j ert. Eine li:l::,,e Lösun:i
.J(;i ;.lijJ in Di{SrJ iS'; or.,r}e l.ieiteL'eS rii.i,3;lici:. Lrjste ilan nun aber

I

a

5
I
R
;
4.
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Badlsdre Anllln- & Soda-Fabflk AG

Emgltngcr

Dr. B.L. Shaplro
Batrcff

Unecrc Zeldrcn 67 Ludwlgshaton Blatt

Dr. Bri.l,/Fa L2.Mal L966

ln diesem Gemlsch dle zu untersuchende Substanzr so zelgte
s1ch, daß HMDS zu elnem mehr oderr minder großen Tell aus

der Lösung verdrängt wurde. Die Folge davon war das Auftre-
ten von zwel Linlen des zugesetzten lnneren Standards 1n

der Gegend von d= O (t= 10) statt der erwilnschten elnen,
die 1m. allgemeinen etwa J bis 5 Hz, 1n Sonderfällen aber
bls zu 75 Hz vonelnander getrennt waren. Die nähere Unter-
suchung der Lösung ergab, daß e1n TeLl des HI{DS echt 1n

Lösung geblleben war, während ein anderer Tei] in Form

gar.z felner Tröpfchen ln der Flilsslgkelt schwebte. Diese
Erscheinung war besonders ausgeprägt, wenn das DMSO etwas

Vlasser erithlelt (was Ja wegen der Hygroskopizltät dleser
Substanz schwer vermeldbar ist) oder wenn die zu untersu-
chende Substanz Hydratwasser mitbrachte. Derselbe Effekt
wurde auch be1 einigen anderen Lösungsmltteln beobachtet.
Bel der Verrrendung von HMDS als lnterner Standard schelnt
m1r daher elne .gewi.sse Vorslcht am Plabze. ldir verwenden

es nur noch bel Hochtemperaturuntersuchwrgen.

M1t den besten Grüßen

Ihr

( Brügel )Ir,l

o
g

t
o

I
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OTTAWA I. CANADA

OEPARTMENT OF CHEMISTRY

w

CARLETON UNIVE RSITY

Itay l..2, 1966.

Dr. B. L. Shapiro,
Illinois Insüitute of Technology,
Chicago, Illinois 60616,
U. S. A.

Dear Dr. Shapiro:

llThe measur ement of ansles and d.istances in molecular modelsrl.

Here is our first contribution to IITNMR'

l,,ie are at present involved in some work on the effects
of anisotropic functional groups on rnethyl resonances in the
n.m.r. sp""tr. of steroid.s and terpenes. lnle required a precise
and repräducible method for locating the methyls from such groups,
and have developed" a suitable d.evice for this job'

The diagram attached shows the parameters required for
location of the nötfryt group in the case of a d.ouble bond as

illust,raled for 1O-Mebhyl-A2-oclalin. The two angles € and y and

the d.istance R are readily d.etermined by the use of the device
shown in the phötograph (I think this will Xerox--see the enclosed
Xerox copy tried out here). The reference point for the nethyl
group is- taken as the centre of the circle d'escribed by the r,nethyl

f,yarägetrs d,uring rotation about the C-CH3 bond and this is read'ily
aäterm:-ned by a plexiglass template on which this point is marked.

The device itself consists of an extendable locating
pcinter which pivots at the centre of a Dried.ing model isol-ated
äouble bond unit. The centre block of this unit is constructed'

"iifr-t"" 
p"olr."tors and by means of pointers (R + e on photograph)

attached to lhe main locator the angles € and Y can be read. off
directly.

Thus, the whole device can be assembled into a mclecular
model, the distant group located (a methyl in our cases) and' the
pivot tightened by meani of a screw underneath the pivot point.
Direct measuremeni of the required parameters is thdn possible '

Our results from the use of such a device are progressing
favourably in conjunction with Professor 1lhalleyts group at the
School of Pharmacy, University of London'
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z

Copies of the original photograph may be obtained from
the undersigned. as wefl as any construction hints. l4r. Raffler
of or:r work-hop mad.e our "Ballistic Missilesrr while PauI Demarco

and Bill Craig made very useful suggesti:ns.

In a lighter vein, you might be interested in an
rrund.ergraduate howlerrr we had in an exam last week describing
an instrumental technique as NUCLEAR MAGENTIC RESONANCE --
spectroscopy through rose coloured. sample tubes I guess.

Yours sincerelY,

=)re-a-J. l,'1. ApSimon,
Assistant Professor.J1,JA: jf

Enc1.

R

B
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COLUMBUS LABORATORIES

505 KING AVENUE coLUMBUS,oHIo 432oI'AREA CODE 614,TELEPHONE 299-3I5I.CABLE ADDRESS: BATMIN

May 13, L966

Dr. B. L. ShaPiro
iLl.inois Institute of Technol-ogy
Department of Chemistry
Chicago, IlLinois 60616

Battellc Memorial Institute

Dear Barry:

' Algae Control fot L2t'Magget SYstems

I,fe have found that for our system the algae growth in the cl-osed 1-oop of
the Varian I2,, magnet cooling system cän be reasonabl-y controlLed by adding about 1

or 2 l-iters of beizyl- al-cohol- tä ttr. closed-loop \,,rater. I.Ie made the original addi-
tion of I 1iter atoüt 3 years ago and have added two, one-ha1-f liter portions since'
hle have not found it necess ^ry io change the filter on the back of our 12tt magnet

since the first benzyL aLcohoi was added. i,Ie stilL check the fil-ter periodically
though just to be on the safe side. The current benzyl a]-cohol- concentration in our

system (by NMR of course) is 0.125 mol percent'

13c tf unit Test sample

A convenient sampl-e for checking out.the rf unit and probe alignment of a

13C syste* ir-"tt "q,r"o,r" "älution of KMnO4. -55un 
is 100% abun{ant and comes into

resonance only 200 gauss e30O fine curr.rrt divi"ions) above- 13C 
"t L5'085 Mc/sec'

Even though the sigiaL is broad--probabLy due to the spin of 5/2'-the Kl{nOZn resonance

does not saturate leadil-y and therefore gives a sgrong signaL which is easiLy detected'

I,Ie have tried a few other manganese compounds al-so, but with Less success'

Hiehl-iehts of High Resolution NMR at Battel-le

Currently *re are looking at the 13C r""orrances of poLar substituted phenols

and are beginning ä,rr second year of work on the totaL anal-ysis of the Proton spectra

of monosubstituted benzenes

Best Personal regards.

S incere lY,

{-""t

thomas F. Page' Jr.
Research SPectroscoPist
l4o Lecul-ar SPectroscoPY

Tl'PJt: KR

DEDICATED TO THE ADVANCEMENT OF SCIENCE
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Akrptrlü , tCI)Inflo 44src
RESEARCH DIVISION

I42 GOODYEAR BLVD.
May 16, L966

Dr B L Shapiro
Departrnent of ChemistrY
IIlinois Institute of TechnologY
Technology Center, Chlcago 60616

RE: Time Avera qe Soectrurn of Polvmer Solutions

lJear l)r Shapiro:

Ite are sorry in delaying to subnit our contrlbution.

Recently, we have been busy in devising a quantitative means to measure

small amäunt of mlnor micro structure unit in polymers by using time
average technique. Dr Field and I have constructed a mechanical nCATn

Dased on the principle suggesteO iy Crutchfreld(I). The tlming unit
lncorporated with the Varian A+g.spectrometer is similqr to the one

Oescribed by Mayo and Goldstein(2) and by A w Uouglas['1/. Besides the
necessary hardware for electrlcal connectrons, only a multiple c;uf, tlmer
made by industrial Timer Corp, Pansipparyr N Jr was used for prograrnming

the tlme sequences of the control swltches in the spectrometer. The

schernatic of connection to the A-60 is given in Figure Ir and a portion
of typical time averaged spectrum is shown in Figure 2. lle found the
technique works well for polyiner solutions for the sright loss of
resolution due to the discrete intensity has no serlous consequence.

In comparing the areas between an intense and a weak peak in quantitative
*""r,r"ä*"nts, aifticulties sometitne arise on keeping the intense peak

within the chart paperts range and at the same time to have a measurable

intensity on the weak peak. l|fe found that by delaylng the pen down

iwitcn (i) by a few percent of the integration time, a scaled down proflle
of the integration lines appeareci under the lntense 1lnes as shown in
Figure 2. ihe exact scallng factor can readily be found frorn the spectrum.
This modificatlon enables one to compare the areas of a weak peak to an

lntense one even if the latter is out of recorder chart range.

T.he Gooiüpar lllre &Ruffior" Cjmpary

Hung
bj

- SincerelY'
N*'*r ;-v l)**l

Yu Chen 'SPectt'pscbPY Section
5/L6/66 REStAttCH UIVISIoN
m'U brutchfieldr 4th OCEAN Conference, Pittsburgh5 Par.Feb 2, 1963'

R E Mayo & J H Gotdstein! Rev Scl Inst 35 I23I (1964)

A lI uouglas IITNIYIR 7*17

( t,t
(2)
(3)
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I
STEVENS INSTITUTE OF TECHNOTOGY

HOBOKEN, NEW JERSEY

Daporlmcnt ol
Chcnirlry ond Chcmirol Enginccring

May 16, 1966

Professor B. L. Shapiro
Department of Chemistry
Illinois Institute of Technology
Technology Center
Chicago, Illinois 60616

Dear Professor Shapiro:

1, Magnetic Equivalence Simplification Program
for an I.B.M. L620 Computer

2. Proton Shifts of Substituted Ethanes

I^Ie have recently rewritten in KINC-STON 16.7 language (for the I.B.M.

1620 computer) the magnetic equivalence factoring program, NMRIT (0),

developed by Ferguson and Marquardt (J. Chem. Phys., 11, 2087 (1964)).

As presently compiled our program requires a 4K word memory and is

limited to the A2B* case. The spectnrm of propane was calculated in about

8 minutes. By changing the dimensions it is possible to include three or

four different nuclei at the expense of the total number of nuclei. A

copy of the source deck is available on request.

In the. course of our work on substituent effects we have found that

the methyl proton shifts of substituted ethanes GII3-CXtYtZt are directly

additive with respect to the substituents X' , Y' , and. Z' of the ( carbon.

I
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Professor B. L. Shapiro
Illinois Institute of Technology
Chicago, Illinois
May 16, 1-966

Page 2

r lists the parameters computed by a least-square teehnique and

rr shows a comparison between calculated and observed shifts. All
shifts dovrnfield from TMS in units of ppM. Data was observed on com_

pounds in dilute C Cl4 solutions. The mean deviation between observed

and calculated shifts is 0.02 ppM, well within experimental error.

S incerely yours ,

era...r./ ß ZZta,h1d.'tJa.
Edmund R. Malinowski

Tab 1e

Table

lm ,##r^r{!*'.P
TABLE I

xr
.a( x'

CHE}{ICAL SHIFT PARAMETERS AS COMPUTED BY
A LEAST SQUARE METTIOD FOR COMPOUNDS OF

TtlE TYPE H3C-xtYtzt

x' t\ x'
H

c1

cä3

0.282

0.900

0.321

r .097

0.510

0.735

NH2

coHs

0.591

0.422

0 .646

0.746

1.28s

Br

GIlO

OH

I

SH

CN



)

TABLE II. OBSERVED AND CALCULATED CHEMICAL SHIFT VALUES

FOR COMPOUNDS OF

THE TypE H3c-cx'y'z' (ornecr ADDtTtvtTy tn rrm)

Cqnpound

cH3cH3

cH3cHzcl

cHrcHrBr

cH3cH2 I

cH3cHcl2

GH,CHBT,

cH3cc I 
3

cH3cH2cN

cbcH(cH3) cN

cH3cH20H

cH3c (cH3) 
zoH

cH3cH(cH3) ct

cH3cH(cH3) Br

cH3c (cH3) ct 
2

cH3c (cH3) 
2Br

0.874

| .48", r .5oc

I .65b, t.67c

I .86b

z,ost,z.z4'

z.4la

2.74a ,z.lzb ,2,75c

t.3ta

t.334

l.t7b

t.zzb

t.54b

t.7tb

z.o8a

t.76b

Diff.
-0.02

-0.02, -0.04

+0.01,-0.0X

-0.0t

+0.03 -0. I 6

+0.01

-0 .04, -0 .02, -0 .05
:

-0.01

+0.0t

-0.01

+0.0t

-0.04

-0.0t

+0.04

-0.02

Cornpound

cH3cHzCH0

cH3cH($rr) $ro

cH3c (cH3) 
2NH2

cH3cH(cH3) NHZ

cH3cH2cH3

cH3c (cH3) 
2ct

cH3cH(cH3) (c6H5)

cH3cH2 (c6H5)

cH3c (cH3) 

' 
(crn5)

cH3cHzsH

cH3c (cH3) 
2sH

cH3c (cH3) 
3

cH3cH (cH3) 
2

cH3cH(cb) I

Obs. Calc.

0.85

t.46

1.66

| .85

2.08

2.tß

2.70

r .30

r..34

r .16

1.23

| .50

| .70

2.12

t -t+

Obs.

t.oga

I .loa

I .ogb

t.otb

o.8ga

t.58b

t.Bb

I .20b

t 32b

l.3tb

| ,3gb

0.94b

0.89b

t.ggb

Calc.
I .07

r.lt
r.06

| .03

0.88

t.54

t.25

r .3l

t.2g

I'3t

1.39

0.96

o.9z

t.89

piff.
-0.02

+0.01

-0.02

+0.02

-0.0t

-0.04

+0.02

+0.1 1

-0.03

+0.00

+0.00

+0.02

+0.03

+0.01

a

b

\o
l\)
I

(Jr
(lt

c

Measured in this laboratory
G. V. D. Tiers,rrCharacteristics Nuclear Magnetic Resonance Shielding Vales for Hydrogen in 0rganic Structure,t,

Central Research Department, Project 737602, Minnesota Mini ng and Manufacturing Cornpany, St. paul, l,linnesota.
A. L. l,lcClellan and S. tl. Nicksic, J. phy. Chem., @., l*6 (1965)



I'Kermagnetische 
Rela:<ation von nrei_Spin_Mol-eklrlen inf1üssigen oder adsorbLerben Zustaad. flrl

Von E. Schneider
Am. Physirr tj ß5 0965)

"The Nuc]-ea l,Iagnetic Resonarce Spectra of Conryolmd,s Retatedto DUf. I. Non-Aronatic kotorerr
N. I. Shaq)less aad. R. B. kadley
Appl. Spectry. :-9,, f5O |Gg6r)

"T::1:l_.:::rlgs ze i ten, sprunsze iten und euadrupot kopp runss _
Ronstanten in einigen organischen Flüssigkeitln auskerogaetischen ReLaro tionszeiaessungei"

M. D. Zeldler
Ber. Bunsenges. physik. Chen. 69, 659 (L965)

"A Nuc].ea l"la.gnetic Resomce Study of Substrate Bindingby ALcoho]. Dehyfuogenase.
D. P. Iiollisr J. L. Bolen and J. M. Ke11u
Biochen. Siophys. Res. Com. A2, ß, (1966,

"Stmthesis of Methylphenyl(tiettryt)Cyctonethylphosphon_
o:q;siloxa"nes"

K.-4. Andxi'nov, T. V. Vsilreva, md L. V. Kozlova&i11. Aead.. Sci. trSSR, Div. Chem] Sci. 365 tryAil

"Tbe CrJreta.1 StructtEe of 1r2r3-Tribrono-6- (a-nethoxlrpheayl)
fulvene'l

Y. l(ato, Y. S4ada ard M. K€kudo
Bul-l. gbeü. soc. Jape &: rT6L (l.)6|)

"tbe Differentj.ation of Diaste?eoisoners of l-phenyl--2-
acetaeidopropene-I-ol Derivatives by l'Iearls of the NI{R
Spectrr.utl

H. Shirqhana ad T. l.Iatsinoto
BuIL. chem. Soc. Japan fl, r78T 0965)

'rElectrol).bic md Lead Tetraacetate Oxidation of Sone Cyclo_
butane-1, 2-Dicabo)cyJ.ic Acids'l

W. W. Paudler, R. E. Herbener md A. c. Zeiter
chem. & Ind. (!ondon) L9o9 eg6;-)

trA C26-Keto-acid. fron the Oj.f of Cuspideria"
C. R. Snxith, Jr. and R. W. MiILer-
Chem. & Ind. (r,oadon)'I9ro (1955)

"Reaetion of Nitrosyl Fluoride rith Steroid 
'-enes: 

A Novel
S)mthesis of 5o-Fluoro-6-oxo-Steroid.sl

G. A. Boswel-]., Jr.
chen. & Ind. (London) l?29 0965)

"A Sitrple Mechaical Device for Improving N.M.R. Spectra of
Di.lute So]-utioc'l

S. x. Brom, D. A. Ilaguire and D. D. Perrin
chen. & rnd. (!ondon) L974 (1965)

n19-Ha1o- ard 5Fr1o-cyclocadenolides"
M. E. hlolff, l[. Ho ad. B. Katzug
ctrem. & rnd. (London) L976 (196r)

"Isovoacristine" A Nev lboga-trce A1kaloid. from
Tabernaenontera Lawif ol-iarl

M. P. Cava and S. K. Movdood
chen. Ind.. (r,ondoo) 206+ (t965)

"N,M.R. Solvent Shifts of Metbyl Groups in l,actones md.
Caboxylic Acid Anhydridesrl

J. D. Connolly a$d R. McCrin{Le
Cben. Ind. (rondon) 2066 (L965)

"Su la rdsonance nagndtique nucldaire des o-dpoxycdtones',
J.-L. Pieire, P. Chautdnps et P.Armud
Conpt. Rend. 26I, )+O2, (1965)

"Su une nouvelle synthbse de 1a dlhydrojasnone"
E. Gordon, F. Martens et H. Gau-lt
coüpt. Rend. 26r, )+rry 0965)

"Alcaloides stdroidiques. Femille des Bueedes, Baldabuine
et bal6abr:xidiner alcaloid.es du Buxus bal-eaiäa Wi11d"

F. Khuong-Huu-Laind, D. Her].en-Gau.l-i.er et R. Goutilel
conpt. Rend. 26l., \r39 G96j)

"Sur m nouvel acid mind natwel, 1a N-mdthyt O-ndthyl-
l-s6rine isolde des my6osides d; Mycobacte;im bütyriew
et l{ycobacterim avim'

E. Vilkas, A. Rojas et E. Led.erer
Conpt. Rend. 26r, )+258 (1965)

"SynttrEse d I un am3.ogue de 1 t acide ditrydrochauhoo grique"
R. DiLöu, Y. Chrötien-Bessi'ere, H. Desalbres et J.-p.

Month6ard
conpt. Rend. 26r, \767 096r)

"ütude par spectroscopie infrarouge et ptr rdsonance nagndti-
"que rucldaire des moldcules dreau du phosphate bicalcique
hydrat6"

J. iraissard, A. de Sallier Dupin et A. Bou1ld
compt. Rend. 26L, 5O\A (1965)

'tsoüe Studies of bis-Arerechroniw Compoudsrr
J. W. Fitch, III
Dissertation Abstr. 2lr 1906 (L96r)

"I. coffiersion of o-oxinino Esters to Nitriles in A.lkali'ne
Diethylene Glyco].. II. Synthesis of o-Inino, q-Keto and o-
AnirD Acete.ls froa Grigns,rd.-Dinetboxyacetonitrile Adducts'
III. Studies Direeted Tovard. the Chaxacterization of l{a'mosin
a Ditefpene Lactone Isolated from The GorgoRian, Eunicea
lr'lamrosa LanouroE.

J.-öl-Edsoe. Jr.
oi"iÄrt'ätio" i+a.t'. 41 t9t3 G95r)

"Direct obseryation of caboLLm Ions'r
N. Fri.edm
Dissertation Abstr. 26, l9f5 0965)

"strained Polycyclic Systens"
A. K. Price
Dissertation Abstr. !!, ]92t (1965)

"Mediu! Effects on the NMR Par€neters of o-Ch]-oroacrylonitrile
md Related E'bhylenesi l'{üinw orbj.ta1 Overfap Study of
Afpha Substj.tuent Lffects in the Vinyl Ealides"

V. S. G. Llatts
Dissertation Abstr. 25, I9\3 G965)

trAdaBantane : Consequences of the Dianoodoid Structurerl
R. C. Fort, Jr.
Dissertation Abstr. 2q, 247I (L965)

trProton l{agnetic Resonance Spectral Assigments and
Deuteriu Exchange Reaclioos in Substituted Purines'r

J. R. Fox
Dissertation Absür. 26, 2472 (L965)

ttthe koton I'bgnetic Resonance of Tbiaraphtheres. III. Tbe
Iong-range Coupling Observed in Siale-chain l,tethyt qydxogere
in Sone MethyltbienaFhthenesn

K. lskFheahi, T. I{ed€' ed y. },tatsukl
hll-]-. cheü. soc. Jape &., LZg 096r)

"Ttre hoton I'lagnetic Resonance StrEctnrn of Eydrogen SuEide
and EDS"

K. Take.basbi md G. Eazato
Bt-]-. chem. soc. Japan 38, 18oZ (1965)

'rSone Chenistry of gmitliniw Iore"
R. E. lyJ.e
chen. Eng. News l+l r{o.z, Tz (1966)



rrThe Synthesis of Cerrain purine 2 r -Deoxy-D-Ribofuranosides
and Adenine poly-deoxy-p-D-pentof uranosides'r

M. J. Robins
Dissertatioo Abstr. 26, 2493 (L965)

rrSolvent Effects in the Girgnard Reaction: Ethylmgnesiu
Bromide with Benzonitrile"

A. A. Scala
Dissertation Absrr. 26, 2484 (L965)

rrlndolothiopyiyliw Conpounds and Indolothiopyrans; A Novel
Class of AroMtic Heterocyclestl

P. H. Scott
Dissertation Abstr. 26, 2484 (L965)

rrThe Synthesis of l-Azabicycloalkanes fron 4-Alkylplperidines"
T. C. lJilkinson
Dissertation Abstr. @, 2488 (1965)

lTemperature Dependence of F].uori,ne Maghetic Resonance
Spectrarl

R. A. Newrk
Dlsserrarion absrr. &, 2502 (L965'

rrNuclear Magnetic Resonance Spectra and l{olecular l,Ieights
of Trinethylindiw, Trimethylgallim, and Trie rhylgalliw
in Solution[

A. L. Otemt
Dissertation Abstr. 26, 2503 (1965)

rrAlkyl idenebise thyLeninines"
R. G. Kostyanovskii and O. A. Yuzhakova
Dokl..: Chen. Sect. (English trans.) !l!, Ll52 (1964,

It1he Structure of xanthogalol and Zosinol'
M. E. Perelrson, G. K. Nikonov, G. Yu. Pek
Dokl.: Chem. Sect. (EngLish ?rans.) !!!, Ll64 (L964)

"Derivatives of Phosphacyclopentene lPhospholene] .
Synthesis and Structure of Isomersrl

B. A. Arbuzov, o. A. Vizelr, Yu. Yu. Samitov, and K. M.
Ivanovskaya

DokL.: Chem. Sect. (English trans.) 159, 1205 (1964)

rrReaction of 3-!,lethylpentene- 2 with Cationic Catalystsrl
I. I. Ernakova, E. N. Kropacheva, B. A. Dolgopl-osk, A. I

KoL'tsov, and K. v. Nelrson
Dokl.: Chen. Sect. (English Trans.) !!!, L26L (L964)

rrstructure and Characteristics of the Proton NMR Spectra
of Derivatives of Phosphacyclopenten with Nons'rctical-
ly Arraaged Substituents in the Ring"

B. A. Arbuzov, Yu. Yu. Sanitov, A. O. Vizelr, and T. V.
zykova

Dok1.: Chen. Sect. (English Tr:ans.) 159r L302 (L964)

"Noneuymati c Ste?eospe cif i c qyclization of Isoprenoid.s't
V. A. Snit, A. V. Semenovskii, I. I. Bruorlenskaya, S. L.

Portnova, and V. l,. Kucherov
Dokl.: chenr. sect. (Ene]-ish f3ens.) 160, ]42 (1965)

rrNMR Spectra of Ferrocene Derivatives'l
C. c. Dvoryantseva, S. L. Portnova, K. I. GrandberS' S. P.
DokL.: Chen. Sect. (English Trans.) 160' 155 (1965)

ttMessungen der l,lagnetiscben Kertresonffi md des Mossbauer-
Effektes m Xdelgasverbindungen"

R. Hoppe
Forbschr. cben. Forsch. 2, T3 096r)

"Friedel-Craf,ts-Reaktionen nit 8rcmtischen Äthern. Die
Herstellung von A-Lkoxy-indarcnen- (1) "

I.-H. l'larquaxdt
Itefv. cbin. Acta !8, 1i+76 (19651

"Die Reaktion von Cüboreäuren nit Aceta-len des NrN-Dimethyl-
fo@ids j eine Verestenrngsmetbod€rt

H. Bechbübler, H. Büchi, E. Ea.Uzt J. Schreiber und A'
Eschemoser

Helv. Chi:n. Acta 48, q\6 (1965)

"Erq)erinentelle Beiträge zun MELS-ND(oN-EffeIt I:
l"tagnetische Kerßesonanzspektren von 5-Eydroxyi.ndan ud
6-uyoro46etratin"

W. Koch md. Hch. zollinger
IIeIv. chim. Acta 48, 179L (L965)

rrExperimentelle Beitrg€e zm l.{ü.LS-ND{0N-Effekt II: Aria-
Substitution md magnetische KertresonaEspekt'"en ron
ismreren konindanen md bortetralien slr"

G. Eigem und Xch. Zollinger
Herv. chim. Acta !8, L795 e96r)

"Occwrence of Liquiritieenin with Dalberginotds in
Dalbergia latifolia'l

C. p. Shatia. S. K. ]'{ukexjee and T. R. Seshadri
rndim J. chän. 3, I+22 (1965)

"Ealodicübaundecaborate(11) Ions'r
F. P. Olsen md M. F. Eawthorne
Inors. cbeü. L 1830 (1965)

rrTbe Meta.l-l.,1etal Sond i.n the Copper(Il) Acetate Dlner'
I{agnetic Resonarce Evidence for af,Bond"

D. J. Rover
rnorg. ci.en. L 18\o (1965)

'tDie EsR. -spektren der RadiLal-Anionen 1r6-überbr{Ickter
CycJ-odecapentaenei

F. Gerson, E. EeilbroffEr, W. A. xöIL, ud E. Vogel
HeIv. chiro. Aeta !8, 1j+91+ (1965)

"Die strulrbEen von ETiain -md Erincin aus Euteria wbellata"
B. W. Bycroft, M. Hesse und. I{.Scbrid
Herv. chin. Acta lß, t59B (1965)

" Die nuLtiple Isomerisierung von hom-de ca,byfu oisochinolineD'
Decabydroisochinotine. f. Tei1"

C. A. Grob und R. A. i'Ioh].
EeIv. cbir. Acta 4Q, I6rc (1965)

'tDie Koretitution von VerrucsJin J"
E. !'etz.B. Böhner ud cb. Tam
nelv. Cäin. Acra 48, 1669 F965)

"Pbotocbelcische Reaktionen. Die Photochemiscbe Isonerisie-
*g ton C(-10) -aiastereomeren J-Oxo-Ari )-Steroid€dl

B. Narm.2'. H. Webr1i, K. Schaffner und 0. Jeger
Helv. c;i;: Acta 48, t68o (1965)

Nucle€r

"Nucletr l4agnetic ResorBnce studies on Exchmge Reactions of
Group III ALyI Addition Coüpoulids"

J. B. DeRoos and J. P.Oliver
rnorg. chen. )!r q\r (196r)

"Scrambling of Ocygen vittr Ealogem on Dtuethylgernerdw:
Labile oro-Dihalopolyd.inethylgemoxanes"

K. Moedritzer aad J. R. Van l'Iazer
rrcrs. chem. \, nß G965)

" N, N-Dif luoro - O-penta.f luoro su-]fany]-bydroxylanine rl

J. K. Ruff
Itrors. chen. \ I78€ (L965)

'rHydrido and Carbonylhydrido Complexes of Iridium Containing
Stannous Chloriderr

R. C. T ylor, J. F. Young and G. Wilkinson
Inorg. Chen. 5, 20 (1966)



rrSilver(I)Conplexes of Bicyclic tertiary Aninesrl
E. M. Eilliard and J. T. Yoke, III.
Inorg. CheE. :, 57 (1966)

"Proton Nuclear Magnetic Resonance Studies of Meta1
cluconate compLexes. I. Lead(LI) and Bisnuth(Ill)rl

D. T. Sawyer and J. R. Brannan
Inorg. Chem. 5, 65 (1966)

rrBroad-Line Proton l.tragnetic Resonance Spectra of Dichloro(l,
2, 4 - tt iazoLa to) eopper (1I) rl

M. Inoue and M. Kubo
Inorg. Chem. 5, 70 (1-966)

ilOrganonetal.lic chsistry of the Transition lGtals. xI.
Sone New CycloPentadienyl Derivatives of Cobalt and

Rhodim"
R. B. King
Inorg, Chem. 5, 82 (L966)

"Genera.I l{ethods of Synthesis of Indole Alkaloids' V'
SlBtheses of g,I-Corymtheidol üd g,1-IbfauoyobLmba'ne"

E. Wenkert, K. G. Dave, and F. Hag1id
J. Ato. cuuä. soc. 8?, t\6! (t965)

rrcontact Shift Studies of So.pe paraüagnetic Ecxaqqu€ tietal
Ion'Complesesrt"- 

- "' '

B. B. llaylatrd and I{. L. Rice
Inorg. Chen. 5, 54 (1966)

rrPhosphorus-tr'1uor-ine Ch@istry. . XWI. Nlrclear Magnetic
Resonance Studies of Pentaf Luorophosphatestt

G. S. Reddy and R. Schmutzler
Inorg. Chen. 5, L64 (L966)

"Pdsed NMR Spectroneter"
V. A. Sbevelev
rNtr. Exp. Tech. (ussR) (ogris6 Trm.) 68 (t965)

"Apparatus for Studring lvucl-ear !'lagnetic Resomce at teüper-
atrre Dovn to 0.3'K"

D. V. Korepanov, A. I. Cbernitslm, and A. D. Shvets
rretr. ExI). Tecn. (ussn) (Enerish trrc.) 613 (1965)

"The Use of l,tu].tiqlHtm Tresitiore in I'leasüing Spin-
Lattice Rela:{ation Time"

d- N- Klvsbko
rrct;. E;p. Tecb. (ussR) (rngl:.sa rr^*.) 626 (t965)

ttField cradient and l,tagnetic shielding at the Deuteron
(Proton) in Ketenerl

Il. II. Flygare and V. W. I{eiss
J. An. chm. Soc. {, 5317 (1965)

rrltre carbon-l3 Nuclear l'tagnetic Resonance SPectra of Furan'
PyrroLe, Thiophene, and Sme of Their l'lethyl Derivatlves'l

T. F. Page, Jr., T. Alger, and D. l't. Grant
J. Aqr. Chem. Soc. !2, 5333 (1965)

rlFluoroolefin Complexes of Transition lletalsrl
G. $. Parshall and F. N' Jones

J. An. Chen. Soc. [, 5356 (1965)

rrKinetics of the Reactions of Pentacyanocobal'tate(II) with

Organic Ealides'r
J. Ealpern and J. P. I'Iaher

i. e*.-ctt"*. soc. 87, 536f- (1965)

ttlte Effect of Dinettyl Sul-foxide on Neighboring Group

ParticiPation. I. Carboxyl Fuctionsrr
C. A. Kingsbury
J. An. Chm. Soc. E, 5409 (1965)

f tPho tochenis tr y of Z'BenzyL' and 2-Benzhydryl-3-benzoyl-
chromonesrt

W. A. I{endersonr Jr.r and E. F' Ullman

J. Am. Chen. Soc. 92, 5424 (1965,

rrlhe Rates of'Sme Degenerete Rearrangerents as Deterhined
by Nuclear l,lagne tic Resonance Spec troscopyrl

F. B. llalloy, S. L. l{anatt, and C. S.I{ood
J. An. Chen. soc. {, 5433 (1965)

trNitrogen-ls l,lagnetic Resonance SPectroscopyr Vf. Pyrtmidlne
Derivativestr

B. W. Roberts, J. B. Lanbert, and J. D. Roberts
J. Ao. Chen. Soc. [, 5439 (1965)

"?-Glycosylpwj.nes. I. The SJmthesis of the Anoneric 7-L)-
Ribofumosyladenines md the Id€ntification of the
Nucleoside from Psudovitanin 812'r

J. A. l,lontgoüery md E. J. Thonas
J. -Ae. chen. soe. 8?, 5t&2 (196r)

"Rimocidin. I. cebon skeleton, P€rbiaf structug atrd
Absolute Configwation at C-2!"

A. C. Cope, E. P. BBrows, M. E.Derieg, S. !'[oon, aJxd W.-D.
Wirth

J. An. chem. soc. 8J, 5\52 (L965)

"Tetraneophyltin and Its Derivatives:
Hindrance in Organotin Chemistryr'

w. T. ReichLe
Inorg. Chem. ä, 87 (1966)

Ihe Effects of Steric
"A Novel C].eavage of the Penicillin Nucleus"
J. C. Sbeehan md K. G. tuandt
J. An. Chen. Soc. 8?, 5\6e Q965)

"A Nuclear l,lagnetic Resomnce Study of the Structwes of
L- and re-Cystlne in Aqueous Solutiore"

J, A, Glasel
J. An. Chen. Soc. 8J, ,L+72 (1965)rrPhotochemicaL Synthesis of Vo1atile Hydride Derivativesrl

G. A. Gibbon, Y' Rousseau, C. n. Van Dyke' and G' J' l{ains

Lnorg. Chem. 5, 114 (1966)

trlfuclear Magnetic Resonance contact Shifts of Nickel(II)
Complexes of 4-Nitropyridine L-Oxide and Benzonitriler'

R. I{. Kluiber and W. Dew. Horrocks, Jr.
Inorg. chem. l, 152 (1966)

"l,tode of Attachment of .Anides in B1OH12'2anide Complexesrl
ll. R. Ilertler and E. L. l"[uetterties
Inorg. Chem. 5' 160 (1966)

trBoron-Sul-fur Ring Compoundsrl

J. A. Forstner and E. L. Muetterties
Inorg. Chem. 5, L64 (L966)

"Steric Interference in Al1y1ic and Pseudo-Al-lylic Systens'
IL Stereochenistry of Exocyclic Enolate Anion Protonation"

S. K. ]'talhotra, and F. Johnson
,1. ,qn. ctem. säc. Q1, ,t+fi (196r)

"NucleaJl'lagneticResorEncestudiesofMeisenhei'merComplexes"
K- L. Senis
;: ;.-;;.;. soc. 91, ,\e5 oe65)

"livdrosen Exchange inBeMyl Methyl Sulfoxide' Kinetic and

äp."ito""opi" Nonequivalence of Methylene Protons

A. haul, E. Buncel, R.Y: FlIt.?ld S'wolfe
J. An. Chem. Soc. 8J, 549ö \L9o>)



rrPhotocyclization of 3,3-Direthyl-1-phenylbutene-1.
Photoinduced 1, 2-l{ethyl Migrationtr

H. Kristinsson, G. I{. Griffin
J. An. Chen. Soc. 88, 378 (1966)

'rDibenzo Ig!!,m] f luoranthenerr
It. E. Barth, and R. G. Iawton
J. An. Chem. Soc. @, 380 (1966)

"Sone Stable Monoboron !"ree Raöj.ca1s. 2r2;-Bipyridine
Stabilization of ünusm1 Ocidation States of Boron"

M. A. Kuck and G. Urry
J. An. chen. Soc. 88, )+26 (1966)

"Bicyc1orl.1.olbutffi cbeuistry. I. The Syntbesis aad.
Reactiore of 3-IGtby.lbicyclocl.l.Olbutaneearbonitriles"

E. P. Blanchüd, Jr. aad A. Cairncross
J. An. cheü. soc. @, \87 O966)

"Fhotoenollzatl-on of Sone photocbronlc Ketones. Tb.e Scope
and Meehaism of the Reactionn

K. R. Euftua, M. Loy aad X. F. llflnan
J. 4n. Chem. Soc. 88, 6ot (t966)

"1, !, p-Tridehydro 114, muJ-ene and Bl cyclo 89. 3. O ltetrade ca-
11 5, 7, 11, I3-penta€ne- 3r9-dilme, an Acetyled. c Homolo g of
Azulene Contaiaing Fused Five- and. Eleven-Menbered Rings"

J. l,layer md F. Sondheiner
J. Am. chen. Soc. 88. 602 (1966,

"Tbe Protonation of Cyclooctatetrrere"
C. E. KeILer and R. Pettit
J. Aa. cben. Soc. 88, 604 (L966)

"The El-ectrouic structEe of Homotropyliun catiod'
C. E. Keller and R. Pettit
J. Aü. chen. Soc. 88r 606 (t966)

'tA Dictrbeomborile (13 ) "
f. N. Tebbe. P. M. Gürett and M. F. Easthorne
,r. an. cuer. soc. 88. 607 0966)

"The Bgc2Hgr )S'JJ?, ed %c2F1o cüboree systere"

F. N. Tebbe, P. M. Gdrett, D. C. Youn€, ad M. F. Eawtborne
J. An. cheü. Soc. 88, 6@ (1966)

A Norel

rrstructure of the QuadricycLic Carboniu lon'l
P. R. Story, S. R. Fahrenholtz
J. An. Chm.Soco.o374 (1966)

99,

is)mthetic Studies on Insect llomones. I. Synthesis of
the Tetracyclic Nucleus of Ecdysonen

J. B. Siddall, J. P. ldarshall, A. Bowers, A. D. Cross,
J. A. Edwards, and J. It. Fried

J. An. Cheo. Soc. !!., 379 (1966)

"Bicyclorl.l.olbutee gb.mlstry. II. cycloaddition
Reactiore of 3-l,lethylbicyclosl.l.0lbuteecarboaitriles.
The I'ornation of BicyctoE2. I.13heroes"

A. Cairncross and E. P. Blancbard, Jr.
J. AE. chen. soc. 88r \96 (L966)

"l4etbylcyclopropenone and Related. Corpounds"
R. Bres]-ow md L. J. Altnan
J. An. Chen. Soe. 88, 50\ (t966)

"l4acro Rings. )ooGI. Hrotocbentstry of E2.2rPüacyc1opbre"
R. C. Helgeson ad D. J. Cran
J. nn. chem. Soc. 88, 599 0966)

"lr,lacro Rings. rdlr. A Lr'6 to !t6 cycloadöition Reaction,
a Diels-Alder Imerbion Reactj.onr and. Eent Benzere Rings"

D. J. cre, C. S. l,lontgomery and G. R. Knox
J. 4n. Chen. Soc. 88, 5L5 G966)

"Nuclea l4agnetic Resonance Study of Corfomätional Isoner-
Lzation in Acetone Diperorid.e'l

R. W. I'fiuray, P. R. Story ad M. L. Kap]a
J. 4lr. Chen. Soc. 88, jz6 (t966)

u.heparetion md Structues of Methyl pheqylpropiolate-Iron
Caxbonyl Conplexes. A New Dicübor\y1-rr- cyej-opeataOien_
yloxry- q -uiqyliron Conpomd"

L. F. Dshl, R. J. Doede$, W. Hubel and J. Nie]-sea
J. An. Chen. Soc. 88, W6 (t966)

"Orgaomet4llic Electrochenistry. If. Carbaion Stabilities'r
R. E. Dessy, W. Kitchtag, T. Pstrras, R. Salinger, A. Chen

and. I. Chivers
J. An. Chen. Soc. 88, \60 (1966)

lAddition and ],treta].ation Reactions of Orguo1itiile compolmds.I. koducts."
J.-8. l4ulvaneyr Z. G. Gadluld, S. T,. GardJ-und and D. J

Newbon
J. .An. chen. soc. 88, t+76 (:?66)

"f'luorocarbon Nitroxides,
W. D. Elacir].ey
J. An. Chen. Soc. gg, \So (t966)

"Reaction of Acyclic o-Harl:o Sul-fones fith Base.
chenistry of tbe Interne{iate Ej:isulfones"

N. P. Neueiter
J. An. Cbem. Soc. 88, ,rB (1966)

"Conceraing tbe Photolysis of the Soeium Salt of (A2-Zr3-
Diphenylcyclopropenyl) eabonldehyde Tosylhydr azone' 

-

S. Masanme,and M. Kato
J. 4n. chen. Soc. 88, AO 0966)

"Ihe stmthesis md hoperüies of Diphenylcyclopropenyldiazo_
nethane, and a Struciual Reassignnett for the So_cal_l-ed.
Dipher:,yltetrahe drae "

E.-E.,J\hite, G. E. Maier, R. crreve, U. Zirngibl andE. W. Friend
J. An. Chem. Soe. 88, 6rL (1966)

"A Neu Aeycllc Acid Metabolite in Caq)hor Oxidation'
P. J. Chapm, G. Meem, I. C. Grca1us, R. Sxiaivasa

md K. L. Rhinehrb, Jr.
J. -An. Chen. Soc. 88, 6t8 (1966)

'l.The CoDjoInationa1 keference of the Nonbonding ElectronPair in Piperdine"
J. B. laübert änd R. c. Keske
J. Au. Chem. Soc. BB, 6eO (t966)

Stereo-

'rNev l.4ethod. for Structual Assigments of Iiydrorqy Anal-ogs of
Coeulae Q"

H. W. Moore ild K. Folkers
J. An. chen. Soc. 88, 56+ (1966)

'Structu?e ol trhodoquinone"
H. W. Moore md K. Folkers
J. An. Chen. Soc. 88, 5167 0966)

''Therraal--Deconrposition of Substituted NorboxmdieooneKetafs"
D. M. Lemqr, E. p. Gossel-lnk md S. D. McGreEorJ. An. Chen. Soc. 88, i,BA (1966)

"SJmthesis of ftrnctioneUy Substituted. Al_kJrtborod.c Acids.Hydroborati.on of N-A.Lkeqylureas and _"o;;i;", -
D. N. &-rtler and A. E. Solomy
J. Am. Clren. Soc. 88, t+94 (1966)



"(f-Ul - lt Interactions in the Siltcon_Nitrogen Bond.An $perinental- Iest,'
E. hl. Randall, J. J. El_Iner ed J, J. ZuckemJ. An. Chen. Soc. gg, 622 (t966)

'rOrder of Electrophilic Substitution in l_r2_Dictrbaclovodode_
_ caborme(12) ad Nucl_ea Masnetic R";.;j'i";-ä;ä_uot,,J. A. Potema, W. N. t,ips<r. Ä'. d";:;;: ää,"äää"?$äot' 

o' ut*""s and HI schroeder

"Nuclear Magnetic Reson€nce Study of Metal-Ioa Bj'nding to
Adercsine Triptlosphate. f. Jap Studies.'

E. Sternlicht, R. G. Shu3nan, ard E. I.i. Anderson
J. shen. eays. ll, 3t23 G96j)

"I,Tr:c].ea l"ta,gnetic Resonance Study of l,letal-Ion Binding to
Adenosine Triphosphate. II. hoton Studies"

E. Sterrlicbt, R. G. Shu.lnan, ed E. W. Aaderson
tr. cben. Phys. !3, 3133 (1965)

"Nuc]-ear l,bgnetic Ref&etion of Pol]rer Solutiore'l
R. U]lmtr
J. chen. P:rys. !3., 3],6Ä 096r)

"1trc1ear Rel&€tion in Coupled Spin Systensrr
J.Il. Noggle
J. cben. Phys. !3., 3304 (1965)

"Iong-Rmge Spin coupllng mtl Hindered. Rotation in Sone
Bis(Acetylecetonato)ttn Corpleres"

Y. Iiaxasa.kl and T. Täneka
r. chen. Phys. L$ 3396 (t965)

xceni.nsl koton-Proton Coupf ing Constartrl
P. loEve ad !. Sa^1em

J. chen. Phys. L3, 3\o2 (L965)

"ISß Spin-Ectro TraiG for a coupled two-Spin System"

"Mß. of Tetrafluorohydrgzine:_
N-N Bond at - r55"C"

C, B. ColbEn, F. A. Johmon,
J. chen. Phys. )+3, )+526 (t965

Hindered Rotation doung the

md C. Eeey

"l[u-n 
"oa 

13c-E coupling coretants in Deuterated amonim
Ion md loluere-

N. l'tuIler md R. H. Birkhain
J, shen. Pbys. \1, I+r\o (t965)

"Effect of Deuterim substitution ot t3c, H *d 14N, 
E

Coupling Coretants"
G. Fra€nke1 and W. J. Brlant
J. cbil. Pbys, l+3, l+541 (1965)

"The Fate md Urinaqr I'letabolites of Thiaüine tuopy1 Disu.lfide
i.n Rats'

Suuctri-Ziro, K. Nishjlam aJxd M. I{usata
J. Brocbm. 58:, 49 0965)

"The Confonüation of Plrid.ine Dinucleotides in Sotution"
0. Jtrdetzky md N. c. Wade-Jedetzky
J. BioI. cb.em. 2\r, 85 F966)

"Sinulation of Iüß Spectra. gonputers as Teaching Devices'.
C. L. Wilkire md C. X. Kopfemtein
J. chen. Educ. 4J, 10 (1966)

"lGasurement of NMR of tbe Diffuslon Rate of EF in lce"
M. Kopp, D. X. Baxna€.l, and f. J. Lor{e
J. chn. pnys. 43r 296, (r96j)-

"I.,lediun Effecls in l{uclear I'IagDetic ResoDsnce. fV' A Refined'

Theory for NontrnJ:r Gasesrl

F. E. A. Rupüerls sJxd E. J. Sernstein
J. cb@. *ys. $, 29.7t (L965)

'rcrystal Structu.re of Porpbine"
L. E. webb ard E. B. I'leischer
J. cben. rhys. 41, 31oo (1965)

ilStudy of l{etal-Ion Binding to i'tucleic Acids by }P Nuclear
t/ra€netic Resone.nce"

R. G. Shufuan, E. Sternlicht, ed B. J. Hy].uda
J. shm. PLvs: 43, 3JJ6 (1965)

rrl,fagrettc 
Resonance Studies of EytrErfine Interactlons in the

- 
Anion Radicats of Stilbere and Betated ll"i;;;;;-C. S. Johmon, Jr. and R. Chähgr. shen. phy". !j, 3183 (1965)-

rrAromtic Polyfluoro-compounds. part XXV. Nrcleophllic
Replacenent Reactions of Pentafluoro-toluene, -anlsole,
and -phenolrl

J. Burdon, H. B. Hollyhead, and J. C. Tatlow
J. Chm. Soc. (Lndon) 5152 <L965,

"slow pulse l,todufation in Nucleü t\ta€netic Double Reson€nce. E. J. I{ells and E. S. Gutowslv

rndlrect Detenrination oi tu" m,n iaraneters ot 13c" J. ghen. Pbys. !1, 341t+ (1965)

R. IYeero
J. shm. Phys. \3, 3087 e965)

"Proton l4agretic Resonance Studies of So1j-d Triethylere-
dieine- Moleculu Structue ad llotioß

G. W. Snith
J. chen Phys. l+3, |4325 G965)

rr Reactioo of I€ad Tetra-aceEate. part III.
of 3-Alkyl-1-aryllndazo1es,t

W. A. F. Gladstone and R. O. C. Nomn
J. Chm. Soc. (Iondon) 5L77 (L965)

Ihe Synthesis

trorganic Photochemistry. Part III.
some DLels-Alder Systmsrl

J. A. Barltrop and B. Itresp
J. Chem. Soc. (London) 5182 (1965)

the fffect of Light on

rrsme Complexes of Palladiu(Il) and Platinu(tl) with
Mixed Phosphorus-Nitrogen LigandsD

tt. P. Fritz, I. R.Gordon' K. E. Schwarzhans, and L. !I. Venanzi
J. Chen. Soc. (London) 52L0 (1965)

rrTtre Pregaration of !.-Ch1oroa1ky1 and Vinyl Ethersrl
D. K. Black and S. R. Landor
J. Chm. Soc. (Ipndon) 5225 (1965)

rrDimerisation of 2, 2-Diphenyl- and 2, 2-D1rethy1-chroren.
Part II. Reac tion be tween 3- (2-Ilydro:ryphenyl ) -1, 3-dlphenyl-
propan-1-one and 2- (2-Itydro:ryphenyl)-1-, 1-diphenylprop-2-en-
1-o1'r

J. Cottam, R. Llvingstone, M. I,Ialshaw, K. D. Bartle, and
D. It. Jones

J. Cheo. soc. (Iondon) 526L (L965)

rrT!,ro A<plosive Conpounds: The Potassiw SaLt of 4,6-Dinitro-
benzoiuroxan, and 3, 4-Dinethyl -4- (3,4-dire thyl -5-isoxazoly-
lazo ) isoxazolin-5 -one'

A. J. Boui-ton and D. P. Clifford
J. Chem. soc. 5414 (1965)

"Re1ane,tion throuEh ArdsotroPic Cbeaica-l Sbift in Poly-
crystalline UF$"

R. Elinc, E. Pirlsaier, ard I. zuparacic, and P. Rigly
J. chen. Pbys. \3, 3\rT G965)



rrP, P | , P'r | -Te trakls tricarbonylnlckeL (Te traphosphorous
hexaoxide)rr

J. G. Riess, J. R. Van Lrazer
J. Am. Chen. Soc. {, 5506 (f965)

rrReaction of Cyanonttrene wlth Cyclooctatetraene.
1,2 Adductsrl

A. C. Anastasslou
J. An. Chen. Soc. 87, 55f2 (1965)

'rstereoregul-er l'1od€6 of DoubLe lond e:ening Determined ln
the Iaitial Short Period. of the Anionlc poLlmerization
of Isopropyl Aerylete"

E. Yoshino aad J. Koniyana
J. 4n. Chem. Soc. 88, l'78 (1966)

"Trinethylene cycJ-opropane"
P. A. waltku6, !. I. Peterson, G. !'r. Grlffln
J. nn. chee. soc. 88, lBI (1965)

"The chemlstry of E6rrel-erF. III. A Unlque Photolson€r-
izatlon to Semibullvalene"

I{. E. Ztumerfian. G. L. Gnnemld
J. An. chem. soä. qg 183 (1966)

"swthesis of the Tetrenitratoborate Anion'l
C. R. Gulbert, M. D. l',!ar6ha11
J. An. Cben. Soc. 88, t89 0966)

"Sptn-Spln Coupling ln Prlnary .{lcotrolsn
ili. B. Moniz, c. F. Pore.nski, Jr.
J, An. Chen. Soc. 88, r9o (L966)

rllolecular Orbltal calculalions of sPln-sPln CouPllng
ConstantE for llYdrocarbonsrl

R. C. Fahey, G. C. Grahan' and R. L. Piccionl
J. An. Chen. Soc. 88, 193 (1966)

rrc rbon-l3 Chemlcal Shlfls of the Carbonyl- GrouP. IV.
Dilution Curves for Acetlc Acld in RePresentatLve Solventsn

G. E. Daclel End D. D. Traflcante
J. Am. Chen. Soc. !l!, 220 <L966)

[Ihe Reactions of sulfur Atoms. VI. the Addilion to C4

Oleflns. A Stereospeclfic TrlPlet-StaEe Reactionl
K. S. Sldhu, E. M. Lom, O. P. Strausz and Il. E. Gunnlng
J. An, chem. Soc. @, 254 (L966,

rr',ewls BaslciEy of Metals. II. the Interactton of GrouP
-yf aod VII liansitlon t'letal cycloPentadienyl DerLvatives
wiEh BFr, 1C13, and 82116"

M, P. Jotrison and D. F. Shriver
J. An. Chen. Soc. @, 301 (1966)

rrchelate Chenistry. IV. Ten-Coordinate Thorim and Uranim
(rv)"

E. L. lfuettertl.es
J. An. Chen. Soc. !!., 305 (1966)

trNuclear l.lagnetic Resonance Llne l.tidths of Angular l,lethyl
Groups ln Decallns, sterolds, and N-l"te rhyLquinoLizldlf, lm
Ions. DetemLnation of Rlng Fusion Stereochemlslryrt

K. L. Willianson, T. IlowelL, and T. A. Speocer
J. An. Chen. Soc. 88, 325 (L966)

'rA ConforMlional Analysis of the FavorskLi Rearrangerenttr
E. E. Smissnanl T. L' Lenke and O. Krlstiansen
J. An. Chem. Soc. @, 334 (1966)

trsubstituent Effects. V. Further Evldence Concernlng the
t{ature of the Inductive Effectrr

M. J. S. Dewar and A. P. !{archand
J. An. Chu. Soc. 88, 354 (1966)

rrNew Ileteroaromattc ComPounds. ,Q(IV. Brminatl'on and
NitratLof, of 4-Methyl-4,3-borazaroisoquLnollnett

lt. J. S. Dewar and J. L. Von Rossenberg' Jr.
J. An. Chem. soc. q, 358 (1966)

"stabLe Cärbonlw Ions. XIX. Benzyl Cationsrl
c. A. Cupas, M. B. Comisarow' G. A. Olah
J. Am. Chen. Soc. !!, 361 (1966)

rrstable c rbonlm lons. s(. Phenyl- and DlPhenylf,luoro-
Carbonim Ionsn

c. A. Olah' C. A. CuPas' M. B. comisarow
J. An. Chen. Soc. !!, 362 (1966)

r'The c- and F-Cyclotrlversatrylenols. Isolatlotr of Two

Confomational lsoners"
N. K. Anandr R. C. Cookson, B. IIaLton, l. D. R. Stevens
J. Am. Chem. Soc. S, 370 (1966)

I,4 and

rrIhe Preparation and Properties of Trlmethyleneeyclopropanerl
E, A. Dorko
J. Am. Chem. Soc. {, 5518 (1965)

"Studles of Silcon-Nitrogen Cornpounds. The Beise-Catelyzed,
Elinination of Sl1are froü TrisilylarnirF'l

Wells and. R. Schreffer
cben. soc. W 37 0966)

"Evidence for the Trrcient SxlEtence of 1r2-Dtnitroso-
a.llrenes"

F. 3. l4allory and
J. Am. Chem. Soc.

^
88,

Cemnarata
6r (L966)

PT
J. An

"tGchanistic Aspects of the RearrB,ngeüent and. Ell$lneti.on
Beactions of Gl'leta-lated Beazyl Alkyl Ethers"

P. T. I,ehabüy, V. A. Pattison, J. D. SiöLer, and J. B. Bieber
J. An. chem. söe. !!, 78 (1965)

"Amlnetion of AlLylbesenes wlth Trichloranire- ALlüdnw
Chl-oride. Syntiretlc Utiltty end Theoretical' Aspects"

P. Koracic, J. A. l,evisky, and C. T. Goralski
J. An. cbei, Soc. 88, loo (1956)

"Azocmene. II. cage Effects and the question of spin
Coupli.ng in Redical Peire't

S. F. Nelsen and P. D. Be,rtlett
J. .qn. cheu. Soc. BB, L\2 (t966)

"Stereospecific Rearrangenent of e Excited. Triplet Ketone"
o. T,. chapruan, J. 8. SleJa, w. J' llelstead, Jr.
J. An. cbem. soc. 88, L62 (t966)

rrs t"uc rure or and Bond ins,l"Jfillaff i:$i*tli"tll" !.Sifi *utinear Electron-Def icier
bv a ltrree-Center, One-Electron-Par BondD

f.. i. ttanay, P. M. Treichel, L' F' Dahl'

J. Am. Chen. soc. 88' 366 (1966)

rrActive constituents of liashish. Synthesis of g1-a6-f'+-
trans -Te trahydrocannabinolrr

E.-c. Tavlor, K. r€nard' and Y. shvo

J, An, CLen. Soc. 88, 367 (L966)

"The Total Synthesis of Cyclobexinifur'
F. Johnson, N. A. Stsxkovsky, A. C. Paton, 8'nd A. A' Ce'r1son

J. Am. chem. soc. @, !\9 G966)

rtstructure of and Bonding ln an Alkyne-Nonacarbonyltriiron-Complex. 
A New lyPe oi lron-Acetylene InteractLontr

J. F. Blount, L. F' Dahl, C. Hoogzand' and W' Ifiibel
J. An. Chem. Soc. 88, 292 (L966)



rrTriphenylgernylplarinw 
Complexesrl

R. J.Cross and F, Glocking
J. Chem. Soc. (London) 5422 (t965)

ItColouring l"latters of the Aphididae. Part JQ(V. A Comparison
of Aphid Constituents with those of their llost Plants. A
GJ.yceride of Sorbic Acidrt

J. H. Bowie and D. W. Caneron
J. Chem. Soc. (London) 5651- (1965)

'rComplexes of Titaniq, Vanadiw, and Tin Tetrahalides with
the Ligand o-Phenylenebisdie thylarsinet'

R. J. It. Clark
J. Chem. Soc. (Iondon) 5699 (L965)

"Ihe lssiq AlkaLoids. Part XV[U. Ttle Structure of ltygro-
phy1line, the Alkaloid frm Senecio hvgrophvlus Dyer and
Sn.

F. D. SchLosser and F. L. Warren
J. Chen. Soc. (London) 5707 (1965)

"Ctude par Rdsonance Magndtique lü:c16aire de 1a Bastcit6 de

la N-l.I6thy1 Anilinett
M.-. Chenon et N. L@broso-Bader
J. Chin. Phys. 62, l-208 (1965)

V. tr'. hrstrov, V. P. Lezim,
J. cen. chen. TJSSR 3l+, 2918

"Reactions of Ureatüated Conpomds with Conpounds of the

A11yl Halide Type. II. Telomerization of olefins with
\-Brono-2-Pentene"

L. A. Cherkasova, Kh. V. Balt1m, md A' A' Fetrov
J. Gen. Chen. tßSR 34, ry52 (t9&)

rrStereoisomeric pairs of Cyclic Quaternary Amonim SaItsPart V. Derivatives of 4-Aza-5d-cho1esiane,,
J. McKenna, J. M. litcKenna, aad A. Tulley
J. Chen. Soc. (London) 5439 (1965)

rrorganozinc Compounds. Part I. Proton ttagnetic Resonance
Spectra of Sme Etherates of Dimethyt-- and DiPhenyl-zi.ncnr

G. A11en, J. Malcolm Bruce, and F. G.Ilutchirson
J. Chem. Soc. (Iondon) 5476 (L965)

'rFLuorocyclohexanes. Part XI. ]-rP ,3ltl2ll-, lfl,2H/3It-, and

LH, 2H, 3It/-Nonaf luorocyclohexane'l
I,I. J. Feast and R.StePhens
J. Chem, Soc' (Iondon) 5493 (1965)

rllolecular Polarisability. The Molar Kerr Constants and Con-

forutions of Citrals aad the CorresPondingf-Ionones as

Solutes in Benzeneil
c.-Y. Chen and R. J. w. Le Fere
J. Chem. Soc. (London) 5528 (1965)

rrPolycyclic Biphenylenes. Part II. .DibenzoIa,c]biphenylenerl
J. ll. Barton, A. M. Rogers' and M. E. Barney
J. Chem. Soc. (London) 5537 (1965)

'rReactions of ALloxan with Aromatic Amines; Dioxi'ndo1e-3-
carboxyureides and Oaindole-3-spiro-5 | -oxazolidine- 2',4 | -
diones'r

J. I.I. clark-Lewis and J. A. Edgar
J. Chem. Soc. (London) 5551 (1965)

'rcondensation of Anines with AlLoHn: Formtion of Uramils
(5-Aninobarbituric Acids)"

J. W. Clark-Lewis and J. A. Edgar

J. Chem. Soc. (London) 5556 (1965)

"Polyhal,ogeno-all'enes. Part II. ReacEion of Tetrafluoro-
alLene with Trif luoronitrosomethane"

R. E. B nks, R. N. tiaszeldine' and D. R' Taylor
J. Chem. Soc. (London) 5602 (1965)

"Phosphorus-Fluorine chemistry' Part xvl' chemistry of
- 
lff.yf - ancl Aryl-dialkylaminof luoro-phosphoranes and

-phosphinesrr
R. Schmutzler
J. Chem. Soc' (London) 5630 (1965)

trlong-range Effects in lfuclear !4agnetic Resooance' SPecific
Shieltling by Aryl GrouPs in Sone Flexible Systems'

R. C. Pink, R. SPratt' and C. J. M. Stitling
J. Chen. Soc. (I-ndon) 5714 (1965)

"The Question of the. Direction of the Addition of Chlorine,
Bromine, md fodine Chloride to Chloroprene"

A. A. Petrov md V. O. Babyan
J. cen. ctrem. usSR 34, 265\ O96\)

"Synthesis md Reactiore of AlLoxlaethylal}y1maloni c Esters.
III. NMR Spectra of Methyl Esters of B-All:oxy-o-Ebhy1-
propionic Acid.srl

Y. Y. Seitov, E. A. Yatsenko, ad 0. S. Stepanova
J. cen. cheü. UssB 34, 26ß (r9&)

"Investigati.on of tbe Structres of Orgaric Compounds v-ith
tbe Aid of Nuc1etr l4agnetic Resonalce Spectra. III.
Structües of 3-Hydroxv-48-Pyran-l+-0ne Derivatives and

Some A.llied Conpomds"
V. M. Dashmin, ad M. S. Tovbin'

(1964)

rrThe Reaction of Sodim Phenylacetylide with PhenyL lso-
cyanaterr

C. W. Bird
J. Chen. Soc. (London) 5762 (L965)

trBridged Ring Systss. Part \nI' The Acid-catalysed-cy"ii""L"i oi P- (t-u.tto*vcarbonvL-2-oxocyclohexvl)prop-
ionaldehYde't

E. lJ. CoLvin and tl. Parker
J. chd. soc. (London) 5764 (L965>

rrRacemic L7P-Itydro><y-17o-vinyloestr-5 (10) -en-3-one"
A. K. Itiscock and J. S. llhitehurst
J. Chen. Soc. (London) 5772 (1965)

"Reactions of Unsaturated compomds 'w-ith conpounds of ttre

Al1yl lialide Type. III. Addition of ll-lromo-2-Pentene

to Styrene md to RthYnylbenzene'
!. A. Clerkasova, I(h. V. Balrya, üd A' A' Petrov
J. cen. chen. j+, ry6l (196+)

rrThe lfucl,ear t'tagnetic Resonance SPectru of Dihydro-

sterignatocystin: A Correctionrr

"r.-a.-füett.,'J. C. Roberts, and J' G' Undemood

J. chem. ioc. (Iondon) 5784 (1965)

'rEffets de Solvants en Rdsonance l'tagn6tique Nucldaire ftude

des lnteractions ülectriquesrl
B. Fontaine' M.-T. Chenon' N' Lwlbroso-Bader
J. Chim. PhYs. 62, 1075 (1965)

"6tudeparsPectroscopieRMNdeslfouvementsl'told'culaires';; i;; lt3i".g." solides de M6thacrvlate de Möthvle et

de Paraffines a tongues Chainesrl

R. l4arx et D. Tchiboukdjian
i. Cni*. Phvs. q' 1102 (1965)

"slmtheses fron (A1ko:qpthyl)Alkyht-lorric Esters. x. N(P)

MR Spectra of (1-Aholqyethyl)Alkyhatonic Esters ard thelr
Transf o:Tation Products"

Yu. Yu. Smitov, A. V. Bogatskii, N. A. Goryacbul< ed G' V'
Pr yankova

J. Gen. Cben. ussR 3/+, e77 0964)

"Influence of Substituents with a frifluormethyl Group on

the Reactivity ofAromatic Conpomds"
L. M. Ya€upol-tskii, V. F. Bystrov, A. U' Stepanyants, and

Yu. A. Fia.lkov
J. cen. chen. ussR 3!, 3?31 (1954)

"Phosphorus-Containing Heterocycles. W' Prepäation of
Est-ers of 1-Eydro)qr-3-Pbospbälene }-Olclde and its Eonologs"

N. A. Razmol'a and I. M. Treskunova
.i. cen. cuem. lhr 2983 Q9&)

rReaction of Dieniq Ilydroctrboß Eith Dinltrogen tetroxide
md lodine"

K. B. Ral1r and A. A. Petrov
J. cen. ctrem. ussR 3\, 3669 Q96\)



"Conplexes of A3omatic qydrocdbore wittl Metal Hatides and

llydxogen Ilalides, f. NMR Spectra of Complex of Mesitylene
vitu Alminm komide dd IlYdrogen Bromide"

V. A. Koptyug, A. I. Rezurkhin, X. E. ZaETt and Yu' N' Molin
J. Gen. chem. irtssR 3+, \05? (1964)

"Structwes of Dianhydro{ylitol and ]r4-Xylitm Acetals"
G. E. Ust}rozhanin, A. I. Kolttsov, N. S. tlkhonirova-Sidorova
J. cen. chem. UssR 3\, 3966 (t96\)

rrPrinciples of the Addition Reactions of Diacetylenes. IV.
Addition of &-onine md Mercaptms to Disubstituted
Diacetylenes"

Yu. I. Porfirreva, E. S. f\fbeova, and A. A. Petrov
J. cen. ctren. ussR 3l l+026 (1964)

rr2,6-Dialkylpiperazines. III. (1) NMR Specrra of rhe ceo-
me trical Isomers of 4-Phenyl -2, 6-dime thylpiperazinert

G. G, Gallo aad A. Vigevani
J. Iieterocyclic Chen. !, 418 (1965)

"lluclear llägnetic Resonance Studies of Heteroaromtic
Systens. l4ethyl Coupling of 2-Substituted Picolines,
2-Pyridones and 2-Pyridthionesrl

C. L. Be1l, R. S. Egan and L. Bauer
J. Ileterocyclic Chem. 2, 42O (1965)

rrstudies of Heteroaromtic Systems by Nuclear l"Iagnetic
Resonance Spectroscopy. 4-Pyrimidones and 4-Pyrinid-
thiones (1)rl

L. Bauer, G. E. Wright, B. A. llikrut and c. L. BelL
J. Ileterocycl-ic Chem. 3, 447 (L965)

ilCorf,eLation of NIIR Chemical Shifts of 2-I,Iethyl- Protons
of Substituted BenzazoLes with llamettrs Substituents
Cons tants"

G. Di Modica, E. Barni and A. Gasco
J. Heterocyclic Chem. 2, 457 (L965)

trTtte AcyLation of Pyrrylnagnesiw Bromiderr

G. P. Bean
J. Heterocyclic Ghem. !, 473 (L965)

tr The S1n the s is of 2 -l4e thoxy- 3 -me thyl - 5 - ( 2 -carbe tho)<yme thyl -
pyrrolino)-fbenzoquinone, I (1)"

L. l4ande11 and E. C. Roberts
J. Iieterocyclic Chem. f, 479 (1965)

'rBicyclic Enamines. IL The Reaction of N rbornanones
with Secondary Aminesrl

A. G. Cook, I,t. C. Meyer, K. E. tJngrodt, and R. H. Mueller
J. Org. Chen. 31, 14, (1966)

'tNuclear Magnetic Resonance SPectra of the Bornyl and

Norbornyl Grignard Reagentsrr
E. ALexander itill
J, Org. Chem. 31, 20 (L966)

rrHeterocyclic Studies. X\II'I. The Preparation and Reactions
of L, 2-Diazabicyclo [ 3. 2. 0] - 6-hep lanone Deriva tives'l

J. A. Moore, F. J. llarascia, R. W. Medeiros, and R. L.
winehol t

J. ors. chem. 3L, 34 (L966)

rrl{eterocyclic Studies. XVIII. Some Reactions of a SterodaL
L ,2-Diazabicyclo [ 3. 2. 0] hep tenone'l

T. Yamauchi and J. A. Moore
J. 0rg. Chem. 3L, 42 (L966)

rr1 ,2,3 , 7 -Te trahydro-1 -acyL -7 -me rhoxy-5-rerhy1 -6-phenyl -4H-
1, 2-diazepin-4-ones'l

R. L. ltineholt, E, fiyss, and J, A. ltrcore
J. Org. Chen. 31, 48 (1966)

rflleterocyclic Studies. )O(II. The Rearrangement of 2,3-
Dihydro-1,2-diazepin-4-o1s to Furfurylhydrazine't

J. A, Moore, R. I1t, lGdeiros , and R. L. Willians
J. Org. Chen. 3L, 52 (1966)

t'Az iridines . xlv. 3-Oxa - 6-azabicyc 1o [ 3 . I . 0] hexane"
P. E, Fanta and E. N. I,Ialsh
J. Org. chen, 3L, 59 (L966

"The Reaction of 2,3-DichloronaPhthoquinone with Nucleo-
philes. IIL Reaction with 1,3-Indandionerl

J. A. \änallan, R. E. Adel, and G. A' Reynolds
J. org. Chem. 3L, 62 (L966)

"fnvestigation of the StructEe of Chemical Compounds witb.
the Help of Nucletr liagnetic Resoroce Spectra.' W.
Adducts of Substltuted Cyclopentadienes rith lla]-eic tuhydride
ad their Derivatives"

V. F. Bystrovr A. U. Stepar\yilts, md V. A. Mironov
J. cen. chen. irssR 34, \o99 O9O.)

rrlnidazo[1,2-a] pyridiniw Salrs (1)',
C. K. Bradsher, E. F. Litzinger, Jr., and M. F. Zinn
J. Eeterocyclic Chen. !, 331 (1965)

rrStructure of Products from Reactions of Phosphorus Penta-
chloride with Phenyl salicylate and 2-I{ydroxybenzophenone I
Related Compounds. p31 N.M.R. and Chemical Sxudies (i-)il

A. c. Piakus, P. c.waLdrep and s. Y. Ma

J. Ileterocyclic Chm. 2, 357 (1965)

rrorganic Fluoronitrogens. IV. Italo-Diazirines (1)rl
R. A. lfitsch, E. lI. Neuvar, R. J. Koshar, and D. H. Dybvig
J. Heterocyclic Chen. 2, 37L (L965)

'ton 1,2-Benzisoxazole-3-acetic Acid (1)rl
G. Casini, F. GuaLtieri and M. t. Stein
J. Heterocyclic Chen. !, 385 (1965)

"Pyridoxine Chemistry. IX. (1) Selectively Deuterated
"Pyridoxols and some AsPects of trll4R Spectroscopy of Vitmin
Ba Compounds (2)"

W. Xorytnyk and B. Paul
J. Heterocyclic Chen. !, 481 (1965)

"Nucleosides. IV. synthesis of s-substituted-2r-deoxy-6-
azauridinestr

T. Y. Shen, I'I. v. RuyLe and R. 1" Bugianesi
J. IieterocycLic chem. !r 495 (L965)

,rEnols in the pyrrolidine Series. Reaction Site and Stereo-
Selectivity in Reactions of Certain Aluminm and Boron

Hydrides with o'9-Unsaturated Ketones and Their Enolic
Reduction Productsrl

P. L.Southwick' N. Latif, B. M. Fitzgerald, and N' M' Zaczek

J. Org. Chem' 31, 1 (1966)

rrNitration of Irdoles. V. Nitration of Electronegativel-y
Substituted tädoles. Synthesis of the Four @'3-Dinitro-
indoles"

I.I. E. Noland and K. R. Rush

J. org. cheo. 31, 70 (1966)

ttNew Friedel-Crafts Chemistry' XVI' A Reconsideration of-'cy"fi"ff.vf"tion 
anal Competing Reactions- tl 9::t"i" Phenvl-

uitvi, ü"royf alkyl, and Acetylphenvlalkvl chlorides'r
A. A. Khalaf and R. M. Roberts
J. org. chem. 31' 89 (1966)

rrTen t'-Electron Nitrogren lleterocyclic comPounds III:
Synthesis antl Nl4R SPectra of Some 1,6-Naphthyridines"

W. !'I. Paudler and T. J. Kless
J. lleterocyclic chem. !, 393 (l-965)

ItTen-z-Electron Nitrogen Iieterocyclic Compounds vI': NMR

Speqtra' HI'IO calculations and Bromination of some

Diazaindenestr
I,l. w. Paudler and D. E. Ihrnham

J. Ileterocyclic Chm. ?, 4f0 (1965)

The 'tChemistry of ggg-Dihalocycl-opropanes' lII' A New synthesis
of IndenesD

L. Skattebdl and B' Boulette
J, Org. Chem. 31' 81 (1966)



I'Phosphonic Acids and Esters. XIII.
Reactions with Propargyl Bromide'r

M. cordon and C. E. Griffin
J. Org. Chem.3f,333 (1966)

Itcyc loaddi tions .
Phel landrene"

J. E. Baldwin and
J. Org. Chen. !!,

Photosensitized Dimerization of o-

P. Nelson

rrAllylic Rearrangements in Organoaluminu Systems'r
J. J. Eisch and c. R. Husk
J. Organometal. Chem. 4, 4I5 0965)

" L%er Einige r-Komptexstabilisierte Titan-Schvef el-Hetero-
cyclen'l

H. Köpf und M. Schmidt
J. Organometal. Chrem. 4, )+26 (L965)

"Physical and Chemical Properties of N-Halohexffiethyl-
Disllazanes"

R. E. Bailey and R. West
J, Organometal. Chem. 4, ßa (D5j)

"Effective ShieLding Values of the Phenyl Group M and VB

Conpounds"
M. T. Ryan and !J. L' Lehn
,.t. o^ga"nomerat cnen. l', L5> G965)

"spektroskopis che Untersuchungen an organonetallis chen
Verbindungen. üXIV. Notiz über H-NlR-Untersuchungen an
komplex-gebundenen AlJsylverbindungen der V, und VL
Hauptgruppe"

H. P. Fritz und K. n.Schwarzhans
J, Organonetal. Chem. 5, tü (1966)

"Nuclea l4agnetic Resomnce Spectra of Aryl Difluoromethyl
Ethers"

J. E. Baldvin and !. J. Fenoglio
J. Phys, Chen. 70, 227 Gg66)

"The Structue of Water and. the Stability of the Second.try
Structwe in Biological Molecules. An Infrüed and.
Proton lvlagnetic Resomnce Study"

K. A, Hartnan, Jr.
J. Phys. Chem. /0, zTa (1966)

Nylen and Arbuzov

rrchemistry of Y1ids. XII. Effecr of phosphorus Substituents
on the Stereochemistry of the i,Iittig Reaction"

A, I^I. Johnson and V. t. Kyllingstad
J. Org. Chem. 3I, 334 (1966)

\rI.

J
336 (1966)

rrlndolothiopyrylim Compounds. II. L,2,3,4-Tetrahydro-
naphth[2,3-b] indoLo[2,3-fl -thiopyran and -thiopyryliw
Sa1 ts'r

T. E. Young and P. Ii. Scott
J. org. chem. 31, 343 (1966)

'rA New Syn thesis of o -Ni rrophenylace tatuehyde'r
I,I. E. Noland and J. H. Sellsredr
J. org. chem. 31, 345 (L966)

"The Reactions of Cyclooctadienes with the Hexacabonyls of
Group VI Transition Elemenrs"

G. J. Leigtr and E. O, Fischer
J. Organometal. Chem. 4, \61 (L965)

"Penultisate Effect in Stereospecific Pollmerization by lonic
Me cherri sm"

Y. Ohswi, T. Higashimwa, and S. okanwa
J. Pollmei sci. 3A, 3729 0965)

"Nl,ß Study of vinyl chloride-Vinylidene cbloride Copoltrmer"

J. l. Mccle€.hm md S. A. Previtera
J. PolyBer Sci. 34, 39L9 G965)

"study of Hydrogen Bonüing in Poly(viny1 A1cohol) by a

Nuclear t'{agnetic Resonarce Metbod"

R. P. Gupta and R. C. Laible
J. Pollmir Sci. 3A, 395t (t965)

"Graf,t copolymers of püa-Isopropyfstrrene and Ebhyl

Metflacrylate'
l. S. uoIäm, S. S. Stivalar, md D' h' Levi
]. porr*"r sci. 34, 3999 096r)

"stereoregulating Behaviow of organoalkali and orgmo-

^r r'or j na r'?+.h Comomds in Pol]merization of Metbyl

MethacrYlate"
T. T;;"tu, T. l4akimoto and Y' NakaYma

MäliäJoi;,h*e chem. 99, 12 (t966)

"Polwerization of cycfopentene, 3-Methylcyclopentene' and

l-üethYlcYclohexene"
J.-Boorr" E'" A. Yomgmd-dd M' Dimbat

l,l^tn"oroi"t u:ue chem. 99, 26 (1966)

'rThe Syntheses of (=)-p-Bisabolene and 2-g-To1yl_6-nerhyl_
hepta-1,5-diene,r

A. I,Ianjarrez and A. Guzmän
J. 0rg. Chen. 3L, 348 <L966)

"chemical and Structural characterization of Sone t--A1lylic
Derivatives of Rhodiw(III)

G. PaLdo. A. Musco and C. Diana
j. org"roi"t.r. cnem. !: \66 (L965)

"Ferrocene-Containing PoIlmers. XI. PolycondensatiÖn of
Ferrocene vith o-AnisaldehYde"

E. W. Neuse md K. Koda
J. organonetal. Chem. \, \75 Q965)

"The Synthesis and irhe Hetrrangenent of o-Sily1-o-A1ky1-
Keteneacetals into Esters of Silylacetic Acid"

I. I. Lutsenko, Yu, I. Baukov, G. S. Buxlachenko and B. N

Khasapov
J. orsmomet. Chen. !, 20 (1966)

"Uber Aromatenkonplexe von Metallen. DCOWII. Uber das

Rea.htive verhalten der Cyelopentadienyl-Ctrbonyl-Chloride
des Eisens und Wolfrms Gegen-0ber Einzähnigen N- und P-
Laganoen

E. 0, Fischer und E. Moser
J. Orgaomet. Chem. 5, q 0966)

'rsynthesis and Conversion Reactions of Alkenyl-and Hydride
S iloxanesil

K. A. Andrianov, V. I. Sidorov and L. M. Icrananashvili
J, Organomeral". Chen. 4, 360. (1965)

'rIhe NMR Spectra of Some 2-Substituted Indanes and their
Tricarbonylchromium -Comp lexes rl

W. R, Jackson, C. I{. McMullen, R. SPratt and P. Bladon
J. organometal, Chen. (, 392 (L965)

'rcoordination Slnthesis of Metal centers. II. Reaction of
d-Bonded Organochromiun Compounds with carbon Monoxide,
Sone Ketones, and a P-Diketonetl

R. P. A. Sneeden, T. F. Burger and Il. H' zeiss(with A. Anderes)
J. OrganometaL. Chen. 4, 397 (L965)

'rThe Prepara tion and ProPer ties of Me tal locene thiol -Carboxy-
late Esters"

D. E. Bublitz and G. H' Iiarris
J. Organometal. Chen. 4, 404 (1965)

"Metal Derivatives of Coniugated Dienes.
phosphine Derivatives"

F. M. chaudhari and P. L. Pauson
J, organometal. chem. 5, ß Q966)

II. Triphenyl- "A Study on the Structwe of Pyridine Exilracts fron coals
' 
lv-lliän n""orution Nuclear luägnetic Resonance Specilros copy"

c. iateya, M. Itoh, A. Suzuki and S' Yokoyma

i,a"r. r.ä.'s"e' I{o}kaido Univ. !!r 5ß 0965)



"Reaction of rhe Trichloromethyl Group with Di- and Trialkyl
Phosphites'r

J. A. KepJ.er, F. I. Carroll, R. A. Garner, and M. E. I4raL1
J. Org. Chem, 31, 105 (I966)

ItThe Acyi.ation of Phosphine-lGthyl-ene Derivarives. The
Preparation and Properties of Mixed phosphorane-phosphonim
Sa1 rsD

P. A. Copard
J.0rg. Chen.31, f07 (1966)

rrAnion Radicals Derived from the Metallic Reduction of
Phenylb iphenylenephosphine'l

A. D. Britr and E. T. Kaiser
J. org. chem. 31, 112 (1966)

trAcetylenic Amines. XI. Cyclizations of 3-Substituted N-
(p-Ilydroxye thyethyl ) -1 ,1 -d ialkyl - 2-propynylamines,t

R. D. Dillard and N. R.Easton
J. 0rg. chem. 3L, L22 (L966)

ItFragmentation, ReaHangement, and Elimitration in Ileptanethyl-
propane Derlvativesrl

V. J. Shiner, Jr., and Günter F. tGier
J. 0rg. chen. g, 137 (1966)

rr1,2-Benzothiazines. II1. Ihe Preparation of 2H-L,2-
Benzothiazin-4(3H)-one 1,l-Dioxide by the Acid-cataLyzed
Deacetylation of F-Diketonerr

Il. Zinnes, R. A.Cones, and J. Shavel, Jr.
J. org, 31, f52 (1966)

rrNuclear I'tagnetic Resonance Studies of Enolizable Cyclic
P-Keto E ters"

S. J. Rhoads
J. Org. chen. 31' 171 (1966)

[Tautomerism of 4-Eydro:<y- and 4, 6-Dihydroxypyrimidinerl
Y. Inoue, N. Furutachi' and K. Nakanishi
J. Org. Chem. 31, 175 (1966)

ristudies toward the Synthesis of the Proposed Structure for
the Cockroach Sex Attractantrl

B. Sinsh
s. Orgl chem. 31, 181 (1966)

ItSlmthesis of Dicarboximidophosphonothioatesrl
D. W. Osborne, H. 0. Sinkbeil", and J. L. I{asco
J. org. Chen. 31, 192 (L966)

rrReactions of Dicarboximidophosphonothioate Es ters with
Nucleophilic Reagentsrl

D. I,l.Osborne
J. org. chem. 3L, r97 (1966)

rrNucleosides. IX. ltle Fomtion of 2r ,3r -Unsaturated
Pyrinidine Nucleosides via a Novel p-Elimination Reactionü

J. P. I{otritz, J. Chua, M. A. Da Rooge! M. Noel and I. L.
Klundt

J. 0rg. chen. 31, 205 (1966)

rrNucLeosides. )oo(I. 3 
| -Amino-3' -deoxyhexopyranosyl

Nucleosides. IV. Nuqleoside Conversions in the 3r-
Aminohexose Seriesrl

K. A. lJatanabe, and J. J. Fox
J, org. chen. 31, zLL (L966)

rrsynthetic NucLeosides. LXIX. Synthesis of Some New lypes
of Branched-Chain Anino Sugarsrr

B. R. B ker and D. H. Buss
J. Org. Chem. 3L' 2L7 <L966)

'rPreparation and some Reactions of Mono-O-ethylidene
Derivatives of D-Galactose, Methyl o- and F-D-Galacto-
pyranosides, and of D-Threoserl

D. H. Ball
J. Org. Chem. 31, 220 (L966)

rrsome Derivatives of 2'4-q-Ethylidene-D-erythrose and

Ery thri tolrl
I. zidemn and E. DiMnt
J. Org. Chem. 3L' 223 (1966)

'rA Novel Cyclization of 4-Ace tyl -1-ne thoxy-l -cyclohexene
to 4-AlkoxybicycLol2' 2.21 octan-2-onesrt

K.-L Morita and T. Kobayashi
J. Org. Chem. 3L' 229 (L966)

rrL,2,4-Triazoles. XII. Derivatives of the Ftriazolo(4,3-
4]pyridine Ring Systemt'

K. T. Potts and Il. R. Burton
J. 0rg. chen. 3L, 25L (L966)

rt1,2,4-Triazoles. XIV. Reactions of the s-TriazoLo[4,3-a]
pyridine Ring System"

K. T. Potts, I{. R. Burton, and S. K. Roy
J, Org. Chem. 3L, 265 (1966)

rrProton I'Iagnetic Resonance Spectra of Isomeric N-Methyl-3(5)-
Il-pyrazolesrl

J. D. Albright and L. coldMn
J. ors. chem. 3r, 273 (L966)

rrL, 5-Bis (f toluenesuLf onyl ) -3, 7-Dihydroxyoctahydro-1, 5-
diazocine'r

W. üL Paudler, g. R. Gapski, and J. M. Barton
J. 0rg. Chen. 3L, 277 (L966)

rrThe Oxidation-Reduc tion Reac tion of $rdrazinof luoro Aroffi tic
Compounds. II. 4,4t-Dihydrazinooctafluorobiphenyl, a
Route to Te trasubs titu ted l{exaf luorobiphenyl s'r

D. G. Holland and C. Tamborski
J. Org. Chem. 3L, 28O (L966)

rrre and Racemic Foms of 2'4-Pentaneditiol"
C. G. Overberger and T. Kurtz
J. Org. Chen. 31, 288 (1966)

'rTherml Isomerizations of some chlorine-Subs tiluted Vinyl--
cycLopropanesrl

A. D. Ketley, A. J. Berlin, E. Gormn, and L. P' Fisher
J. Org. Chem. 31, 305 (1966)

rrconstituents of itiba I'Iood Oil. The Isolation and Synthesis
of Trvo Isomeric CuPrenenestr

lJ. c. Dauben and P. Oberh"ansli
J. Org. Chen. 31, 315 (1966)

rrPerchloric Acid Catalyzed Acylations' Enol lactonization
and Enol Acetylation of steroids'r

B. E. Edwards and P. Narasinha Rao

J. org. Chem. 31, 324 (L966)

rrThe Alkaloids of the Anarvllidaceae'
tion of AlbofficuLinerr

P- I,I. Jeffs and T. P. Toube

J. org. ctren. 3!, 189 (1966)

ItThe Beckmann Rearrangement and Fragmentation of SubstiEuted

BIcy clol2. 2' 2loctan-2-one Oxinesrl
R.-I. Morira and Zennosuke Suzuki
J. org. Chen. 3L' 233 (1966)

trllltraviolet Ifiadiation of Carbonyl- comPounds in Cyclo-
hexene and l-I{exenerr

J. S. Bradshaw
J. Org. Chem. 3f, n7 <1966)

'rstudies of Quinoid Structures' vII' Reaction of Benzo-

nitrile oxide vith 9-Quinonesrr
w. I. Awad' S. M. Abdel, R. Oman' and M' Sobhy

J. org. Chem. 31, 331 (1966)

XIV. l{ofmann Degrada-



"Ehree-lGubered Ring CoüpoEds. I. fhe proton l.4a€n€tice
Resonance Spectra and the fqrersion of Nitrogen in N_Sub-
stituüe d Rthyleneinines"

V.,F. rystxov, R. c. Kostyaoriskii, O. A. pershin, A. U.SteparJäts, €nd O. A. Iuzhakova
opt. spectry. r,ssR l& Lez (L965)

"Slrrthesen in d.er Isochiüolireihe'l
A. kossi und R. Borer
Monatsh. Chen. 96, l+W 0965)

"fhe Shape of the lluclea llagnetic Resorece Lines in polyners,,I. Ya. Slonin
Polyüe" sci ussB (E.gr1"6 lbans.) q, 1513 (1964)

"Nuc].eu lla€netic Resonance in ?wo-Conporent polSmer Systeus"
I. Ya. Slonr.m
Pobmer sci. lrssR (1.er1.6 rranq.) 6 t:,pl (t96\)

"Nucl-ee !,lagnetic Resonance fnrrestigation of the ltsdening
of an Ureatuated Polyester Resinrl

V. F. Chwaürev, L. V. IvanoE ed p. I. zubov
Polyner sci. ItssR (rhelish Trans.) 6 L666 (L96+)

"The Study of Ring Iwersiore by Nuclea l4agnetic Resomce
Spectroscopy"

J. E. Anderson
Quart. Rev. (London) g, \26 (196r)

"Eamett and Taf,t-Ingpld Rel-atiorc in Eeterocyclie Conpomdso

P. A. Ten ghtie aJ1d M. J. Jarssen
Rec. frav. Chim. 84, l::69 Q965)

'rkelwetion of Ir3-ilepdiyne tr?om 2r4-Ilexadiynerl
G. De Vries
Rec. Trav. chj-u. 9!, ß27 F96j)

"Sn€tr1 Cheged Rings"
N. J. Leonard.
Record Chen. Progr. (Ituesge-Ilooker sci. Lib,) 26, zLf (Lg65)

"ghe Itü,ß Spectra of Triethyl-silane and Trietbülhe.logenosllanetl
O. Yananoto aind K. Eayanizu
Rept. Cov. Chil. Ind. Res. Inst., rokyo 60, q3 0965)

rrSereitivity grhmcenent in llagnetic Resomce. f. Ane,1ys1s
of the l"letbod of TLxoe Averaging"

R. R. Xrret
Rev. Scl. Instr. 36, r@ (1965)

"Recombimtion Relaxation in Quantizing l'tagDettc Ftelds"
V. A. Kovdskii üd I. A. Chaikovskii
Soviet Pbys.-Solid State (nnelrsh rpqrs.) L 2OrB (D6)

"koton l,ra€netic Resonance speebra of sorF lrl-Dlaryle]Serestl
R. vm d€r ],lnde, o.Koryer, P. K. Korver, P. J. va'a der Haok,

J.U. Veenl-md ad fh. J. de Boer
strEctrochin. Acta ä, t893 0965)

'rWasserabspaltung aus 2-Eydro:ryrethyl-bicyclo[2' 2' 1]heptan'
riiv.ro t !. Z. rl Jc tanol- (2) und 2-uethvL -blcvclo [ 2' 2' 1l

träpi.i.i - tzl in ebhängigke it vm Dehydra ta tionska talysa torrr

E. lkieger
Srmen Kemistilehti $r 260 (1965)

rr3,4-Dicarboretho:rybicyclo [ 3' 2' 2] Nona trienerl
M. J. Goldstein, A. H. Gevirtz
Tetrahedron Lelters 4413 (1965)

rrlürclear liagnetic Resonance of Nickel and Titaniw in sore
Interetallic Cmpoundsr'

L. E. Draln and G. lJ. llest
Phil. Mag. 12, 1061 (1965)

siüxlght Sbifbs a,nd l\4agnetic suscepbibi-lities in Rüe-Eartb-
Tin früeruetallic co4r,ounds"

V. U. Sbekar Rap aad R. Viiaüa'ragbavar
g3ys. Letters r]9: L@ (L965)

"Theory of Sidebad koduction 1n StrEetroscopic Exp*inents"
J. D. l"laconber and J. S. I'Iau€b
flrys. Revien 1+0, A!+91+ (1955)

"Nuclea l4agnetic Reson€rce in the Püe Quardupole Reglne"
S. L.Segel md R, G.Barnes
Phys. Rev. Letters $r eA6 Q965)

"F,Lecbron-Nucleus Double-Reson€nce Studies of F centers in
KCl: glectric !'ie1d Xffects'l

J. F. Reicbert and P. S. Persb€n
Phys. Rev. letters D, 7b (1965)

"Irluclear Spin and llagnetic Monent of Ar37"
M. M. Robertson a'rd J. E. !4aclc

Phys. Rev. il{o, 3 820 (}965)

t,Cl Nrcleax l,tagnetic Resonsnce in CuCI2'2820"- - .

w. .'. otStfffvan and w. i.I. Si-!@ons a'nd W' A' RobLDson

rty". n"]ri"* 140, 41759 (1955)

',Low- a.re{ Higb-Tenperatüe l.,ls€letic Resorance and Relaxation of
NaF: Mtz+"

G. A. Perslm anÖ A. t{. Nolle
Pirys. Revieü il+o, Af61o (1965)

"Sereitivity EDharcement in l'lagretic Resong'nce' II'
Iwesti gaiion of Intemeaiate Pssage Conditiore"

R. R. ErGt ed w. A. Anderson
Rev. sci. rnsla. 36, l.:696 (t965)

"Derivatives of SeMo- a$d Indolo-Qutnolizines. I. s)mthesis
of 2-Substituted Eexa"bydro-28-berEoEohquinolizlnes md
Octa.hydroindoles2, J-oi guirolizines froü Substituted G]-utdic
Aclds'r

J. cooties asd W. Th. Nauta
Rec. Trav. chjr. $+, 1183 (1965)

"fhe Copper-Catalysed' Oxid"a'tion of UGatwated CÜbony1
-;"rpoiid" 

Parb irr. oddatloo of orp-and F,r-unsaturated
Ä-d;hyA" and Ketones by oqrgen in ihe Presence of cupric

Corplexes"
n. i.-volger, }I. Braclrnan arxtt J' l,I' F' M' I-er@ers

iÄ".-r"""i cüjr. 9!, 12s3 Q)65)

"The Copper-Catalysed. OxidatLoa of Ucatüated Carbonyl

corp"iria". pari w. oddstion of p, -rcaturated Ketones

ty-äp"i"-pyt"id.ine conplexes in the Absence of oqyeen'

E. C. Volger a,nd W. Facben
n ".'t"av] 

cbin. &+, 1233 Q965)

*Doubling of the Melhyl Doublet in Son0e Isopropyt corpound6
-Jtn *t Aslr@etric centre'

C. Va.n Der V-Iies
il":;";;: cni'. 9L L2tse Ge6')

,,synthe sis of gll-gjg l,letbyl 3r 61 9 r 12-Octade.catetr:€noate'

Methyl 4,?,1o,r:-rcou'o""äl"ii"i"L"+'" I'nd Mettrvl 5'8'rI'14
t?-Ei cosaPentaenoate"

".-i:";:-;ä;;;-D: 
v* Der steen a$d D' A' va. Do4)

ä"".'rr"".-Curi. q!, 1319 (1965)

,tStereospecif icity of DienoPhile Addition to CyclohePtatrlenesrl

u. ,f. cota"t"f., and A. E. Gevif,tz
Tecrabedron I€tters 44L7 (1965)



rrstereospecific Long Range Coupli.ngs in the NMR Spectra of
,Subs tituted 1, 3-Dioxanestt

K. C. Rarey and J. !{essick
Tetrahedron l€tters 4423 (1965,

"T'he Structwe of Noraisatin, an Oxidation product of Aaisatin"
K. Ymada, S. Takada, S. Nakänua ad y. Hirata
Tetrahed.ron Letters \T8j 0965)

rr!'he Stereoslective Total Synthesis of RaceEic Telekinrl
J. A, Marshall and A. R.H chstetler
Tetrahedron Letters 55, (1966)

rrReactions of Dipheßyldiazomethane in the Presence of
Bis (Ace tylace tona to)Copper (II) . "

H. Nozaki, S. Moriutl, M. Yaffibe and R. Noyori
Tetrahedron Ißtters 59, (L966,

rrPolynuclear I{eterocyclic Systs IV. A Total Synthes1s
of LL,L2-diazasteroid Skeleton'l

A. G. lf. Willere, R. Ritsem, V. Eck, U. K. Pandit and

ll- o. lluisMn
Tetrahedron Letters 81 (1966)

ttlieterocyclic Steroids VI. Total Synthesis of 4-Aza-L9-
Norsteroidsrt

U. A, T. Sluyter, U. K. Pandit, I{. N. SPeckanP and II. O.
Ituismn

Tetrahedron Letters 87' (1966)

rrAncepsenolide: A Novel Bisbutenolide of Marine Origin.
Chenistry of Coelenterates.

F. J. schnitz, K. I'1. Kraus, L. S. Ciereszko, D. II. Sifford,
and A. J, I{einheirer

Tetrahedron Letters 97, (L966)

rrA Solid Phenoxy Radical from Disyri.ngylrethane--A uodel
for L gnin Radicals"

C. S. Steelink and R. E.Iiansen
Tetrahedron Letters 105 (1966)

rrPhotolysis of the Tetrahydropyranyl Ether of 3-Ilydroxy-2,
2,4, 4-Tetramexhylcyclobutanone Tosylhydrazonerl

J. R. ChaPMn
TeErahedron Letters 113 (1966)

trlc Comportement ltremique des Cetones Ethyleniques
Aliphatiques en Fonction du Noarbre de Carbones SeParant
les D,eux Centres losatures' et Celui des g!g-A1coy1-2
Acylcyclanes en Fonetion de la Taille du Cycle'l

J. M. Conia, F. Leyendecker et C. Dubois-Faget
Terrahedron LetEers L29, (1966,

"Cycloadditions with DichlorokeEenerl
L. Ghosez, R. Montaigne and P, Mo1let
Tetrahedron Letters 135 (1966)

"On the Structure of Panaxatriolrl
G. B. ELyakov, A. K. Dzizenko, Yu. N. Elkin
Tetrahedron Letters 141 (1966)

rrlhe Stereospeciflc Synthesis of Drl,-Winterinrr
C. Brieger
Tetrahedron Letters 4429 (L965)

rrltE _Structute of Eomines of 2-substituted lGtonestl
I{. D. Gurowitz and M. A. Joseph
Tetrahedron Letters 4433 <L965)

trDalbergia Species - III'I
D, M. X. DonneLly, M. R.Geoghegaa and B. J. Nangle
Tetrahedron Letters 4451 (1965)

rrDlmerization of Isoprene wirh Aqueous Sulfuric Acid'l
T. Aikawa, E. Izutani, I. Shiihara and U. Sano
Tetrahedroa Letter 4457 (1965)

rrReaction of Enol Lactone with Lithiw Alqinu Eydridetr
G. I. Fujinoto and J. Pavlos
Tetrahedron Letters 4477 (1965)

"The Phenyl-isocyanide Reaction rith Diborae"
S. Bresadola, F. Rossetto ad. G. Puosi
Tetrahed.ron I€tters W5 0965)

nThe Structue of Anisatinrl
K. Yeada, S. Takada, S. Nakauüa and y. Itirata
Tetrahedron I€tters t+797 096r)

"The Stereoselective Synthesis of L-Val-eraone,'
J. A. LIarshaur ti. I. Fmtar ad c; L. Bundy
Tetrahedron tetters 4807 O96j)

"ghe Reactioa of Anthracene with l4ethylene Diuethae"
C. K. Wilkins, Jr.
Tetrahedron Letters \8I7 0965)

"Cobalt ( f ) Ueso-fetraphenylporphyria"
E. W. Hhitl-ock, Jr, md B. K. Souer
Tetrahedron l,etters \82T 0965)

" Naphthoquinone Derivatives f rom L!!!gE!SIM Erl,'throhizon
Si.ebof d et Zuccrini"

I.-6il*ro, i-isiri, S. leegmi dd Y. Hirata
Tetrahedron Letters 473' 096r)

"The constitution of Nootkatone, Nootkatene and Valencene"
W. D. l,lacleodr Jr.
Tetrahedron Lätters \779 096r)

"Intrmolecul.a Catalysis of a Friedel-CraJts Acylation
Reaction"

H. W. i\hitlock, Jr. C-Y. Hsu and K. Sudäesil
Tetrahedroa l,etters 4821 (1965)

"Mobile Keto A11y]. Systens. I. Rearangements in the
sJmthe s is of o- r ( N-T- Butylemi no ) -Methyl3 -chaleone"

R. P. Rebman md N. H. Cromuell
Tetrahedron Letters 4833 Q965)

"A Nev class of Quinones: sesquiterpenoid quircnes of
l4ansonia -Altissima Chev. "

c.-5.-6]'ni BeESIä, c. G. casinovi md c' Galeffi
Tetrahedron Letterri \8r7 G965)

'|NMR Studies of Bridged Ring systeG. IX' Anmaly in
vagnätlc shielding of Bridge-Melhylene Protons in
Norbornene and Benzonorborneoe Evidenced by Proton SPin-
Decoupling and Deuteration Methodsrl

K. Tori, K. Aono' Y. Iiata' R. ltuneyuki, T' Tsuji and It'
Tanida

Tetrahedron Lelrers 9, (L966)

"The Stereochemistry of Tuicin-I and. -II"
M. D:kes, D. H. ElEe, J. W. Hdrison and B, Lythgoe
Tetrahedron T,etters \765 0965)

trReactions of A7-Steroids. I. Fomylation of A7-cholesten-
3-One"

P. Morand, S. Stavrid and D. Godin
Tetrahedron Letters 49, (L966)



a')

"P-Resoruzspelrtren von Alkaltretauphosphlden"
E. I'fuck aJld K. fssleib
Z. Arcrg. .&1J-gen. Chen. 33% q\ 0965)

"Die tlnsetzuag von Phospborpentachlorial nit Senicarbazttiil
M. Becke-Goehrirg and W. weber
Z. Arcrg. Af1gen chen. 339, 28r (965)

" cl6- cis-DimercaptobutadLea"
tI. Schroth, E. langgutb und F. Btl].ig
z. cben. Z, 352 (1965)

'rDle Aaa.lyse iler Spdrbren von l.G!.4eth€no- und f.6-Orydo-
Clrclotlecepertaenrt

E. dtether
z. Natudorsch.,20b,. 9[8 (1965)

"zur Kemb&ts eines siLylierlen Diazouetbans ubeksJllxter Kolsti-
tutLon"

0. J. Scherer md. M. Scbnldt
z. Natrrfoxsch. 2o!, rOOg (1965)

"stochs,stische Theorie alet l'tagnetiscben Rel"axation"
R. Angsttn'm
z. Pbys. t@, 433 G966)

"Inteeretatloa of Organic Spectre"
D. W. l{atbleson, ed.
Acadeni.c Press, Iondon (f965)

"Nucleer ltagnetic Resonaace lE a F]-oFing ],iquid"
A. I. Zhernovoi, anti G. D. Latyshev
Co$ul-taBts &reau, N. Y. (]1965')

rrspectroscopic leqhnlque Ln Orgenlc Cheoistryrt
A. J. Baker and T. Cal.ros
Eeyden & Son, Ltd., Iondm pp. 36-51 (1965)

"I$uclear llaguetlc Resonance and. SelExation in SoLids'l
L. V. Gerven, ed..
tücrbh-Eollarxtt Publishing C@pa,qy, .Ansterd€n (l-965)


	Scan_13122022_1263_001[1].pdf
	Scan_13122022_1264_001.pdf



