
I llinois

Institute of

Tech no logy

N-M-R
N ews letter

No. 117
JUNEr t968

vt

f
t

1,,

a
I
:

t

Shapi ro, B. L.
IIT NMR News'letter ä TAI'IU NMR Newsletter

Loewenstein, A. i Egozy, Y., Silver, B.L.
Deuteron Relaxation Times of CUDU in a Nematic Phase

Martin, M.L.: Martin, G.J.
Sign Determination of Allenic Geminal Coupling Constant from Double Quantum Spectrum

Egan, R.S.
Long-Range Hydroxyl Coupling

Reuben, J.; Fiat, D.
Deuteron Magnetic Resonance of Solutions of Paramagnetic Ions

Lunt, E.; Katritzky, A.R.
Coup'l ing Constants and Paul ing Electronegativity

Thomas , l{. A
N. M. R. Parameters for Fluorinated Pyridines

G1ass, C.A.
Adaptation of Function Generator and 0p Amp to Operate HA100 from C'1024

Lusebrink, T.R.
Availability of Program for Automatic Spectrum Decomposition

Slocum, D.l.l.; Engelmann, T.R.
Nonequi va 1 ence and Lack Thereof In 2-Hal o-dimethyl ami nomethyl ferrocenes

Becker, E.D.
Use of GR Frequency Synthesizer with HR-60; Wilmad Spinner on the A-60

Binsch, G.
A New Era for DNH Resonators?

Poranski, C.F., Jr.; Moniz, W.B.
Correcting Line t/idth for Magnet Inhomogeneity

Rose, P.I.
NtlR Difference Spectrum Showi ng Co( I I )-Polypeptide Spec if ic Interaction

Spiesecke, H.

Oriented Allene

0

2

4

6

8

lt

t4

t6

IB

20

21

26

27

30

A monthl collection of informal I te letters from laboratories of NMR. Information contained
er n sso e v r e use r uo on S perm , except by direct arrange-

erred to as a "Private
n Iiterature is strictly

ment with the au thor of the letter, and the material q uoteffiust be ref
Conmun ication" Reference to the IIT NMR Newsletter by name-fi-the ope
forb i dden .

These restrictions apply equally to both the actual Newsletter participant-recipients and to all
others who are allowäd äccess tb the Newsletter issues. Strict adherence to this policy is
cons'idered essential to the successful continuation of the Newsletter as an informal medium of
exchange of NMR informatjon.

OVER

r/



von Philipsborn, }1.; Dieffenbacher, A.
Hindered Internal Rotation in Mono- and Di-protonated Pterines

tlendi sch , D.
Kopplungskonstanten von Protonen des alicyglischen Vierringes in einigen
Bi'cvcl o- [3. 2. 0] - hepten- ( 2 ) -und- heptadi en- ( 2. 6 )- Deri vaten

Samek, Z.
Long-Range Couplings in Some Guaianolide Derivatives Containing
Cycl opentadi ene System

Davis, J.C., Jr.
Structure of Al (BH4)3-6NH3

Pachler, K.
Nl-lR Spectra of Oxazoline Derivatives

l{ahl, G.H. , Jr.
T-60 for Routine Nl'lR

Rondeau, R.E.
NMi'Analysis of l-Methylbenzotriazol e

Umy, D.l{.
Position Available

Brey, ü,1.S., Jr.
New Journal

Duerr, H.
Ringinversionen von substituierten Benzo-cycloheptatrienen

Cohen, J.S.
Imidazole-Phosphate Interaction

Iwamasa, R.T. er l
"solvent Effects on the P3l - Hl Spfn-Spin Coupling Constant and Chemical
Shift in Dimethylphosphite

Frost, D.J.; Barzilay, J.
Shielding of Methyl Groups in Alkylbenzenes

Nageswara Rao, B.D.; Kumar, A.
Effect of Inhomogeneity in Relaxation Studies by Double Resonance

-continued on inside back cover

32

33

34

36

38

4l

42

44

45

46

49

52

55

56



117-0

Illinois

Institute of

Technol ogy

Nucl ear

Magneti c

Resonance

Newsletter

Until l0 Au
should stil

gu
I

Texas

A
&

M

a

Uni versi ty

Nucl ear

Magnetic

Resonance

Newsl etter

During the month of August 1968, this Newsletter
and the undersigned will undergo the change in geography
indicated in thä following address, to which all Newsletter
contributions and other correspondence should be sent aruet
l0 Auqust 1968:*

Professor Bernard L. Shapiro
Department of Chemistry
Texas A&M University
College Station, Texas 77843

This Newsletter will continue without intemuption
or changes in policy as a result of this move. The Newsletter's
new namä will be as indicated above, in the absence of any more
swinging alternatives, the call for which is hereby sounded.

*

Bernard L. Shapiro
2 June I 968

st 1968, all enquiries, contributions, etc.,
be mailed to: Dr. Bernard L. ShaPiro

Department of ChemistrY
Stanford UniversitY
Stanford, Öal ifornia 94305
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IIaifa l,lay 5th, L968

Dr. B.L. Shapiro
Depaatnent of Chenistrll
Stanford tlniversity
Stanford, California
u.s.A.

Dear Dr. Shapiro,

lhe deuteron nagmetic resonance of C5,D6 dissolved in
the nenatic liquid crystal.line phase has previotrsry been reported,
a doublet being obserned. (1) We hane measured ttre width of these-lines,
using ti.ne averaging (c-1o24 attachment) to Lnprove signar to noise.
Fro the rine width and the doubl-et splitting we hane atterpted to
estinate T1 and T2 using.the Redfield equation. The perturbing
Haniltonian is $613gsn (zl

HI (t) (o) 
D(2)

om
EF
m

(n)(r) A (r)

Yours sincerely,

ltbgre ro(o) = -vzzeehl,4r(2T-Ll13a(t) trl are spin o.perators,
ana o$,) the wigner nratrices. rit -ti-. a.p"1C."."-i= i; ä"-ogl---;;-'
the liquid crysta1 lte cannot perfornr a cmplete spherical average oner the
Euler angles, but rather we assrmre that alignment of the srolectrlar is
governed by ttre probability factor exp(-lcos2e), where € is the angle
between the Ce a:ris of^the C5D5 molecule and the directi.on of this axis
for perfect ordering. tr, !{e derine values of r. = 2.L x lO-8sec. and
T1 = 4.5 x lO-3sec., compared to T2 = 3.4..x 1O-4s6g. as estimated fron
the linewidttr.

A- Loewenstein

Y. Egozy

B.L. Silver (,'1'I
i.t <

References

(1)
(21

(3)

Rowell, Phillips, Melby and Panar - J.0hem.phys.,43, 3442 (1965).
Slidhter - "Principles of lrlagrretic Resonancer" Hartr)er and Row,
Nevr York, 1963.
Glanrn and Marshall, J.Chem.Phys. 46,55I (1967).

caltE5: TEcltNtox ctry HAtfa I rEItpHoNE: 22 51.r1:ll9)D / il9,n ,lt't]0n n'tp :o'D110) nltnl
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FACUITE DES SCIENCES

UNIVERSIT€ DE NANTES

3t, !d lrtichrlot, - la - NANIES
B. P. l04t

T.l. l.ol 74.50.70

Nonres, le 2p Mars 1968.

Sina deternination of alLenic seninal
couplinn constant fr on clouble quantum

spectrum.

Professeur B.L. Shapiro
Departnent of Chenistry,
Stanford Uaiversiüy,
Stanforcl Galif,ornia 94tO5.

u.s.A.

Cher Dr. Shapiro,

La grandeur et Ie signe cle la constänte de couplage entre
protons al]6niques genin6s ont fait ltobjet de pr6visions tb.6o-
riques (t) (z) et r4ic vaLeur de pro Hz a 6ü6 d6terninäe dans Le
11 d.in6thyLaLLöne (2) .

Daas 1a c6tone deut6ri6e CE=Co !H)= , = Hl pr6par6e part
tl.tt. Gaud.enar et.Couffignal (Z'l ce couplage atteint lJrO IIz.

Nous en avon6 ct6termin6 Ie signe par observation du spectre'i
ä deux quantas

Trois transitioas ä deux quantas sont th6oriquenent pr6visi-
bl.es en r6sonaace proüonique pour un systäme ABX clans lequeJ-
X=D a 1e spin 1. ELl.es ont pour fr6quences V^q, * y's et
ü* *Da
T YHr

2tf

"oo
+J 2

BD . Nous l-es avon"s effectivement observ6 es+

(Varian A 50 A) pour une irradiation 2 2 Hz et nous avons
utilisö la technique de nodul-ation propos6e par S. Yatsiv et
A.D. Cohen-D.H. tdhiffea pour accroftre lrintensit6.
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Les ] sigaaux 6tant s6par6s par de6 distances 6gales ä La

d,eni-sonne de6 valeurs J- ^ et ü- - tcal,röcs sur le spectre ä

un quant*, ooo]"::::.:l:1""'-ll'L::"1 ::,,"-'::': = c - D
tl

clonc J, - c - E "t JE - c = c. c - " 
sont de ntles signes'

il
Le coupla8e J"-C= C=C-g6tantn6gatlf (s.1. üanatt -
D.D. Trllenanr E.I. Suyder - J.D. Boberts) JE - Q _ H est 1ui

aussi n6gatlf conforn6nent aux pr6visions th6oriques de Pople
et Bothner-By.

Bien corcllaleneü.t.

)til-
t

!t.Ii. ltARTIl{. G.,I . l,lAR3IF.

(t) J.A. PopJ-e et A.A. Botbner-Byr J. Chen. Phla 42 - 1339 -'t965:
(2) E.L. Allrect D.ll. Grant et U. GooclLett, J. An. Cher. Soc. 8? - 671 - 1965.

3) Laboratoire de Synthöse Organom6tallique - Facult6 cles Sciences d.e Paris.
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ABBOTT LABORATORIES. SCIENTIFIC DIVISIONS

NORTH CHTCAGO. tLLtNOIS 60064

Aprll 19, 1968

Dr. Bernard L. Shaplro
Departrnent of Chenlstry
Stanford Unl.veraLty
Stanford, CalLfornla 94305

Dear Dr. Shaplro,

IONG-RANGE TYDROXTL COUPLIIIG

Recent publlcattons deecrlbing long-range -oE to-E eouplLnge (1) (3) proopt ug
to rcport an lnteresting exanple we have encountered. In the prevtous work
(1) a JH-2,O8-1 long-range coupllng of 0.7 W was noted ln a-D-glucose and not
ln the p-lsoner. Sfunilar coupl.lnga were noted ln other pyranoges. The authors
generallze by eaylng that -OH long-range coupllnge of pyranoses ln chatr confor-
Eatlons aPpear betneen, and only between, the protons of aa anlal hydroxyl gFoup
vlclnal to an axlal proton.

H, o
oHt

o
oHt

H2

Iucose.
Hz

/- o-qlu-cose.

'..CH3

Hee.c
HZ

llj
/

400

*'D- I

Hee-
c4ooc tle.

Hez o ,,, H

tlt"
ll
C

OH

'cH} cv Hoc.
.H,

Ha '(Doult
Hot

x-t X-z y-t

We recently ex*nined the 100 MHz spectrum of V -t (3-phenyl-5-rethy1-5-bydroxy-2,
4-dlcarboroethoxycyclobexanone) ktndly eupplted by Dr. Charles A. Ktngsbury at
the Unlverelty of Nebraska, and noted an interestlng long-raage coupllng
(JU-6'OU-5 = 2.5 Hz) ln CDC13 solutlon. The conformatLon of the mlecule is as
shown above ae lndlcated by strong lntramolecular hydrogen-bondlng in lts IR
sPectrum. The largei rnagnltude of our coupllng reflects the sterically locked

tt,

I
ctlrooc

H
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conformation of /-1 since Jochlms has noted that the size of' the coupling
constant must depend on the statisticaL weight of.the rotational isoner of the
hydroxyl group properly stericalLy oriented for a long-range coupllng. Substituents
at C'2r3 and 4 are all equatorlal as indlcated by the Large vicinaL coupLings
(JU-2,[-3 = L2.5 Ez; Jg-3,H-4 = L2.5 Hz).

Assignment of the coupling to a specific proton at C-6 was based on analogy with
previous examples in the literature. The C-6 methylene group describes an AB
system (Jn-6a,H-6e = L4.5 IIz) showing the characteristic nultiplets centered at,
2.69 and 2.52'ppm. The long-range coupLing is clearly shown on the higher field
multiPlet. Cognizant of Jochlms work and followlng the rrl.l conformationtr rule
observed by many authors, the upfieLd nultiplet was assigned to the axlal proton.

EvLdence that in this case the axial- proton resonates at higher field was gained
by examintnel-Z, the C-4 epiner ot f,-t, where the 4-carbornäthoxy group is now
axial. In this compound both l,3-diarial protons exhibic a downfield shtft
(It-2:3.69 to 4.p.0 pprn; H-6a22.69 to 3.32 pprn). It is not unreasonable Ehen to
assune that in f-1, the C-6 equatortal präton being coplanar ntth the C-2 carbo-
methoxy grouP has been deshiel-ded reLative to the C-6 axial.proton which is not
coplanar with elther carbomethoxy group.

Although this assignment is not the one whtch would be predicted by the recent
work of Karabatsos and others (2) whtch showed that 'r... protons c to the carbonyl
in cyclohexanones resonate at Lower magnetic fields when axlal- than when equatoriailr,
we feel the effect, of nearby carbomethoxy groups makes this a non-ideal caJe ln
which the general rule fails.

No evldence for long-range coupling has been found, nf,-2g howeverr ä Jn_a g_Äo
coupling of 2.0 llz has been noted. Further work in this system is in pi:odiäsäl

(1)
(z'.)

J. C. Jochlms *. al., Tetrahedron Letters, #44, 4363 (1967).
G. J. Karabatsos et. a1., {. Am. Chem. Soc.r 89,5067 (1967).
and references therein,
C. W. Schoppee, Tetrahedron ggppf.., 9, II, 47L (L966).(3)

Sincerely,

/-.1"
Richard S. Egan
NltR Laboratory, D-tfi7

nsg
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rI{€ UISIa,IAI{N INSITruT€ OF SCIENC€

IEHOVOT ISRAIL bxtut . nI:rn.t

ISO'OPI DlPARTMINT tr!Slultrx npbnn

April 24r 1968

Dt. Bernard L. Shapiro
Dcpartncnt of Chenistry
Strnford Univcrsity
Strnford, California 94505
u.s.A.

Dcer Dr. Shapiro,

Thc deuteron nrgnetic resonencc (DMR) of solutions of
p rranlgflc ti c ions has reccived elnost no attcntion since thc
cerlicr work of Lelklcn and Noeck lZ. Physik, .1€, 311 (f 960)1.
A rcconsideration of this nattct, horcver, shows that the usc
of DMR nay lead to a better and deteilcd understanding of thc
ptoccsscs of nuclcer relaxetion in thesc .systcns end, in
tddition to data derived from ploton and oxfgen-17 studics,
ney provide new and irnportant infornation on the ratü constrnts
rnd nechanisns of hydrogen exchanger otr thc electrofl-nuclear
hypcrfine coupling constents, and on the electlon rclexation
tines.

Owing to the srnaller by e factor of 6.5 nagnetogyric ratio
of the deutcron its line-width will be snallor by a frctor of
42.5 than that of the proton and this will lcad to an ovcrall
inprovenent of spectral resolution by a factor of 6.5, if PMR and

DI{R spectre were obtained in the sane field. This is vety
inportant for resolving signals of nuclei in the vicinity of
paranagnetic ions or for neasuring isotropic shifts in conditions
of fast-exchenge.

Another inportant feature becgnes apperent in ceses where

n* ?3'l Tt:D-

-1Tr'>>Aurr, TZ^ and Aol, bcing the relaxation tine and isotropic
shifts of a nucleus in the coordination sphere. In this case
the rrexcessr re laxation is given by t/TZp = P^/ (TZ^ * t") .

Thus, since tl, , tl, , the contribution'of ,Z^ to--ttu oUr"rvable

.. / 2
;r WEIZINSI llrro.tl :o'7r:a) lrrn PHON! r 9s!72r lrllu
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2

rf excessrf deuteron re laxation wi 11 be greater then to thet
of protons. The correlation tine for Trr-l i, often the
electron relaxation tine and Dt*tR nay serve es an effective
probe for studying electron-spin relaxation.

We have taken advantage and used DMR in our studies
of aqueous solutions of vanadyl (IV) . l{e were ab le to obtain
for the first tine the tenperature dependence of the electron
relaxation tirne by NMR. The results ere in good agreenent
with the theoretical predictions of Kivelson, I{ilson, and

Atkins IJ. Chen. Phys. , !!, 154, 169 (1966) ] .

Yours sincerely,

'D*';"/4>
Jack Reuben Danie I Fiat

JR/sa
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From the Dean
Professor A. R. Katritzky

University of East Anglia

School of Chemicd Sciences

Univcrsity Plein
Norvich r.ron 8;c
Telephdne Norwich I 265 r

Dr. B. L. Shapiro,
Department of Chemistrn
Illinois Institute of Technology,
Technology Center,
Chicago, Illinois 60616.

1st April, 1968

Dear Dr. Shapiro,

Coupling Constants and Pauling Electronegativity

In a recent paper Castellano (1) has established a relationship

between the coupling constantt JZ,B,JZ,4,JZ,b 
"nd 

J2, 
U 

in a variety of

N- substituted pyridine derivatives and the Pauting electronegativity

index of the first atom of the N-substituent.. No example was included,

however, of a substituent with nitrogen as the adjacent atom.

In the course of other work we have had occasion to determine

the N. M. R. parameters for two compounds of this type (I, II) and are

able to record that the appropriate J, values fit convincingly on the

straight line graphs obtained by Castellano for the other substituents

(Figs 1-2). No correlation was found for the tr,n, J3,5 *d J4, 
b

values, again in agreement with the earlier paper.

In the case of the 3-aminocarbonyl derivative (III) the agreement

was not as good as with the unsubstituted compounds especially fo* J 2,4
as expected in view of the known (2) effect of mesomeric electronegative

substituents on bond orders, and hence on coupling constants.

(ri) coNH2(r)(r)

+

N
I

+ +
N
I
NHCOMe

N
I
NHNHz COOET
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x o

I

o

Figure 1. Plot of J2, 3 r"""us the Pauling Index: O, from ref, 1; X, our results
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Figure 2. Plots ot rr,4, JZ,r, and tr,U t.""us the Pauling Index:

O, from ref. 1; X, our results; B-, JZ,4 fo, 3-CONH2 cornpound
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The values for the parameters shown in the table were

obtained from, spectra taken in DzO solution on a Perkin-Elmer

R10 (60 Mc./s) orVarianHA-100 (100 Mc./s) instrument, and

1.

analysed using the LAOCOON least-squares fit program (3).

TABLE
T ues

Compound CHS CHZ H,

L.23

8.61 5. 53 0.42

1.10 1.10 L.26 1. ?5 1. ?5

0.78 1. 51 ,0. ?0

Hg

t.23

He

1.61

H-
b

1. 9? L.97

Ho

I

II

III

)ompound iI

III

213 J2,5 J J3,5 J 3r6 J5,6314

6.47 L.',29 0.44 1. 65 ?. 86 1. 85 0.44 7. 86 L.29 6.47

6. 31 1.35 0.56 1. ?6 7.78 1.69 0.56 7.78 1. 35 6. 31

L.1L 0.53 1. ?0 8. 31 L.24 6.43

References

(1) S. Castellano and R. Kostelnik, J. Amer. Chem. Soc., 1968, 90, 141.

(2) P.. F. Cox, J. Amer. Chem. Soc. , 1963, 85, 380.

(3) S. Castellano andA* A. Bothner-By, J. Cheln. Phys., L964, 4L, 3863. i

Yours sincerely,

tr,n tr,u tn,u t n,,

I

II

h{l/'-r-. '
E. Lunt A. R. Katritzky



Professcr C H llqssali PhD S:l FFla
Professor inC Head oi Deittr:ment
Prolessor J H Purnell BSc PhD MA phD
Professor of Physical Chemistry

Professor B. L. Shapiro,
Delnrtment of Chemistry,
Stanford University,
Stanford,
California 94305,
u. s. A.

Dear Barry,
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University College of Swansea

Department of Chemistry

SINGLETON PARK SWÄNSEA
TEL SWANSEA 25573

3rd May, 1968.

pyridinesN.M.R. parameters for fluorinated

Apotogies for the delay in sending my subscription.
As usual, your reminder caught me on the hop, with several
topics on the boil, but few in a state of completion.

With fluoro-aromatics currently the subject'of much
n.m.r. activity, my results for varioug fLuginated pyridines
may be of interest. W'ithout the facility of '^N decoupling,
the coupling between the two o nuclei is impossibte to measure
accurately. However, the remainder of the spectrum provides
all other parameters, which are listed in the Table.,, r
2-fluoropyridine has been previously analysed by Brugelt, whose
results are slightty modified by the more accurate analysis at
100 Mc/s. The first-order nature of the spectrum prevents
relative signs being determined, but from the almost complete
analysis of ?r6-difluoro pyri5fine, Jrro ortho appears to be negative
as found in 2-fluoropyrazine-, i.e. ä'pposite to the sign of J,,_
ortho in fluorobenzenes. In the more strongly coupled 

'""f 6fluoropyridine, however, the best computer fit with both 'H and-'F spectra is with Jr*o ortho (op) and Jr*o' para both positive, the
latter being the larger"toupling. The et't'dct of the nitrogätäio-
is therefore strikingly illustrated with JrF = 0.66 cl s and J3F = 8.79 cls.
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Another interesting fcature in thegc cornpound.e is Jrr_ melg
which ranges from ca 0 cle to 8.3 cl s depcndiag ooTü"
cnvironmeat of the nuclei'. The rcsulta given in the Tablc
bave been refined using geveral versione of LAOGÖON, with
the aid of Graham Griffin of this Delnrtr.nent. Furthcr work
is ia progress in the examination of various difluoropyridinee,
in ordcr to follow'up tbe trendg observed in the mcmofluoro
getieg.

I hope thig contribution wil.L keep mc sotveat for a few
more months.

WitJr bcst wishes'.

Yours sincerely,

a3

l.

' !L.-S-.&ets3.9'

W. Arügel, Z.Electrgchem, 1961, OE 159.

R. H. Gox, I.I;T.'N.'N. 1968, Itt 13.
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Table: Ghemical Shifts and Couolins Constants in FL

H3

F1::tr ;fr::;'tr-'l{
lf

l{

q

Compound
^

uorinated Pvridines

75r,.54 656. g0'

889;:74 759.97

7 04.31 c

921',.73

- 2.96 z.6l

+ 6,.41 + g.l0

+ 2.42

0

ll5 Hl

w

w

w

w

w

J

t

z

3

4

5

zI

699.80
a

7g+.04

72t.65

826".64

'2'.63b

+ g.lg

+ z.4g

0.8

+ 8.18

+ 0.83

+ 0.gI

+ 7;.16

+ z'.14

+ 4:88

0,.056

853i 80

740:.79

727.05

845".95

+ 0'.66

+

+ 0,.'63

( 0.5

+ 9,.79

+ 4,.93

+ l'.97

+ 9.46

+ L.3z

+ 4.62

+ 8.87

+ 0.49

+ 7.gg

+ 0.64

+ 7,.79

J

z'.99Jrg

4I
Jrs

trt
Jz+

J

J

z5

34

J + 2'.94

0:058 Ist order lst order

35

J+s

RMS error in )
line positioning )

(a
(b
(c

)

)

)

chemical shifts in cls from TMS:
coupling constants in 9l s, with probabte signs given.
assignments of H, and H, based on BrügetG resul.ts for z-fluoro-
and 2- chloro-pyrfdine .
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UNITED STATES DEPARTMENT OF AGRICULTURE
AGRICULTURAL RESEARCH SERVTCE

NORTHERN UTIUZATION RESEARCH AND DEVELOPMENT DIVISION

' "' j.Ji,I', Jiiää'"" il;;*
April 8, L968

l

Profecsor Bernani Shapiro
Cbenistry Deparbrcnt
Illinols Institute of Technology
Chiiago, Illinols 6C6J6

Dear Dr. Shapiro:

Adaptation of function generator and op aql to operate HAf00 from Cl@l+.

fgklng a ratber disneL vier of thc prospect of repairs which would be r"equired
lf re continued ustng the CI@l+, TlG Arieragtng Corputer, rith the HA1OO NMR
systcn in tbe nanner provided by Varian, re rent looking for a ray to generate
thc srcep frequency electronically and seve on transmissions and slidewires.
Thc original design call-ed for the areep to bc generated by the HA100 r"ecorder-
Dovenent, rith the erbernal trigger for the C,A? being generated by a micrp-
sritch at tbe 1efü Ii.nit of the recorder. This neqessitates rear on both thc
trensnission and sliderires rhich should be trnnecessarJr.

Any firnction generator operating at a r"easonable input level and supplying
cufficlent output rould heve worked for this application, but we chose the
favetek lrbdel 115 (lbdel 112 rould have contained the minimun operational
feetu.rec but the ability to operate in Phase Lock roode nay be important in
sonc other application). The DC Saql was taken frrcn JB-2 (narp Out) on ttre
back of the Couputer. About 5 db. of attenuation ras required on the Wave-
tek fnput. The output ras applied to JItq (Sweep Ort) on the back of the
Iock Box (Vt+::t+) and the Sreep Oscillator Tuned Net circuit card in the Iock
Bor ras removed.

The couputer could be triggered i5r Offset-NMR Trigger node on argr signal of
sufficient voltage except the lock signal (no:mally TlüS). The Sweep Oscil-
lator attenuator and recorder aqrlitude was adJusted to near the nini-num
voltage rcqui.red to trigger.

Operated in this nanner, a high degree of signal eoherence ras obtained.
Horever, since the CAT supplies a positive going ramp, spectra were swept
from louer to higher frequency. By various tricks, such as read-out with
recorder travelling right to left, the speetra could be obtained ln the
correct dir.ection. 0ccasionally, though, tfringingtt roul"d occur and it
rould be on the high frequency of the signal.

By the intrpduction of an inverting @erational Aqllifier in the lYavetek
input, we obtained a negative going raq). The 0p Anp used, although others
would probably work, was Analog Devices lbdel 114C. The Operational Anpli-
fier and associated components were installed on a canl and the card added
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to the Wavetek. The 1rcrer for this circult (5 na. 1 t 5 u. ) tas stolen frpn
the Wavetek rlth no iI1 effects. The dlagran shcrrs the flnal rrerslon of the
rnodificatlon.

The signal coherence obtal.ned ls rcst satisfactory. Shorn lS the read-out of
a signal stored over 100 s;eeps and the rlnglng lsr. esecntlally, unperburbed.
This is the quartet of ethanol in Varlan Reference SalryIe, the spectroneter
is locked on TllS and tbe computer ls triggered on chloroform.

Best regarrls.
Sincerely yours,

Cur-lis A. Glass, Chenist
Physical-Chenical Properb ies Inve st igat ions
Cereal Propertles Iaboratory

Iry 32-0-{52C
Attanuator
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2670 Hanoaer Street
Palo Alto, Calilornia 94304
4tsl 327.2300

I nternational Business Machines Corporatiort May 7, 1968

Dr. B. L. Shopiro
Deporfment of Chemisfry
Sfonford University
Stonford, Col ifornio 94ns

Deor Borry:

Due to severol foctors, progress on the progrom to corry outomotic onolysis of
high resolution spectro (l|TNMR 107, 63],hos been olmost non-existent since the
losf fime I received fhe blue reminder.

Work hos resumed, however it willsfill be some time before the entire progrom
will be reody for distribufion. I thought thot in the interim some reodeo right
be interesfed in the ovoilobility of the initiol sfep of the progrom, viz., th;
outomotic decomposition of the spectrum. As those who hove used DECOMp
know, if is somewhot cumbersome due fo the requirements for scoling, moking
initiol estimotes of peok porometers, ond the usuol necessity of moking more
fhon one poss when working wifh more complicoted groups of peoks.

The outomotic decomposition is much eosier fo use, reduces fhe number of com-
puter runs ond thus eloped tirne by o consideroble foctor, olthough the totol
omount of computer processing time is not necessorily reduced.

lnpuf consish of o few porometers, such os the moximum number of peoks in the
curve, threshold, title, etc., ond the row digitol doto composing fhe spectrum.
A subroutine hos been odded which uses the Sovifsky ond Goloy (Anol. Chem. 36,
1627 (1964)) smoothing roufine to smooth the dofo points. Two input porometers-
ollow the use of on n poinf smoothing operotor m times, if desired. The spectrum
is then shifted ond scoled, ond fhe discrefe groups ore seporoted by the cutoff
points where the curve dips below fhe threshold volue. lnitiol estimotes of the
peok positions ond infersities ore olso colculoted ot ihe some time by using peok

tr
n
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Dr. B. L. Shopiro -2- lv\oy 7, 1968

moximo ond the input line holfwidth orstondord digitol peok height, depending
upon whether o Lorentz or experimentol line shope is chosen. Eoch of these groups
qre then decomposed by DECOMP in the usuol monneri however, if the fit is not
beffer thon o certoin criterion, chosen by the user, on odditlonol line is odded to
the group ond the decomposition is repeoted with the qdditionol line. This is
repeoted until the improvement goined by odditionol lines is not better thqn q cer-
toin volue (olso odiustoble by the user). ,As mentioned obove, on entire curve con
be done with o minimum of inpuf , since the doto ond progrom ore reod into the
computer only once. Elopsed time is olso reduced since only one "turn oround" on
fhe compufer is required for eoch spectrum, however the moximum fime limit should
be set corefully since one moy be letting himself in for the use of o lorge omount of
computer time if the limits for the fitting decisions ore not correct. tt is more sotis-
foctory to set fhese Iimits so thot the fi* ore somewhot less thon perfect since if is
difficult to choose fitting criterio which find on optimum fit without wosting time on
triviol improvements when the spectrum is being run for the first time. This could
probobly be reduced with experience using o given spectrometer under stondqrdized
sets of operoting conditions.

The progrom is written in FORTRAN ond I hove been using on IBM 1800 for most of
the debugging. A description ond listings will be ovoiloble in obout o month.

Sincerely yours,

T. R. Lusebrink

TRL:bis

Suggested title: Avoilobility of Progrom for Automotic Spectrum Decomposition.

1-L
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Southern Illinois
University

2 %.fra*,,,-

cARBoNDALE, rr.r.r*ors 6z9ol

Department ol Chemistry

May 10, 1968

Dr. B. L. Shapiro
Department of Chemistry
Stanford University
Stanford, California 94305

Non ivalence and Lack Thereof In
nome rocenes

Dear Barry:

iously on diastereotopic protons
tuted dimethylaminomethylf erro-

ct"u(cur)^

Fe
t

dimethylaminomethylferrocenes (halogen = CI, Br, I) in a variety
of solvents (cf. Table). In at least one solvent, all of the
2-halo compounds exhibited a singlet for the methylene protons.

The d.ata would seemingly argue against a simple steric ef-
fect as a cause of geminal magnetic nonequivalence in these sys-
tems, since one would have expected (perhaps naively) the 2-iodo
cornpound to have exhibited the largest öOB. Separate analysis
of each of the methylene protons and postulation of a contact in-
teraction of the halogen with that proton time-averaged in an exo
position has led. to a correlation with observed data.

Sincerely,

IOne of us has reported prev
in the^spectra of certain 2-substi

""rr"".' These spectra all
possessed extraordinarily large
differences in chemical shift
for the HO and H" protons. !{e

have now observed the diastereo-
topic protons in some 2-halo-

x

7 I=c/,8',

D. W. Slocum

tt ß,

DWS,/ je

T. R. EngeJ-mann
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Table I

ifferences in Chemical Shift (cps) of thä

Methylene Protons of the 2-Halo-DMAliF's

as l--F^ncTio, of Solvent and Substituent

Solvent Substituent (X) c1 Br

G*r)

\"" - I
^a5

(

cc1
4

CDCl
3

L H
6 6

CH
3

CN

DMSO.d
6

a) S refers to singlet.

3.9

L4.Z IZ.3 8.9

LZ.9 10.8 7 .2

SA

9.6

11.5

SA

SA

SA

g.g sa

c6HscH3

^a ^a5

(

cHel/ @rr) 
^

7

fie
I
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NATIONAL INSTITUTES OF HEALTH
BETHESDA, MD. 2MI4

AREA CODE 301 TEL:656-rtüX)

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

; May 8, 1968

Dr. B. L. Shaplro
Department of Ctranr{stry
Stanford Ünlverslty
Stanford, Callfornla 94305

D'ear Barry:

t{e have been dolng heteronuclear dor:ble resonance studles (prlnclpalty lH{tsn})
by means of a General Radlo Model 1164A frequeucy syntheslzer attached to our
ItR-60, whlch has been nodlfied wlth a hmeoade internal lock system. The ultlmete
frequency aource for the syntheaizer ls a GR-1160P3 Standard Frequency OsclLLator.
In addltlon to prorrldlng the perturblng RF, the syntheelzer has a constant frequency
output of 30 !lEz, wtrldr ts arpllfled and fed to the aecond stage of the V-4311
trrnemitter. Thus the 60 MHz output of the V-4311 le locked to the perturblng fre-
quenc.y.

Ttre fleld/frequency lock ls based on the origlnal Anderson-Freenan concept, wlth the
error elgnal dlrected to the flux etab'-L'-zet but not to the RF unlt. In addLtlon
we hane adopted Bakerte Bqgestlon (IITNMR ß8, 27) and added a solld state mpllfler
md addltloal colls qr the uegnet. Uost of our Lnternal lock error slgnal goee to
thls new apllfler, but we hane found lt desirable to retaln the super atabllizer
as well. The overall lock system works well wlth I measured paxlnr.rn ehort-tera
f,luctuatlotr of about 0.08 Hz. Hcrever, that nay result pertly frm lnetabtlltlee
Ln the GR-1107A audlo osclllator used to provlde the observlng slde-band frequency.

For heteronuclear decoupllng we apllfy the varlable frequency out of the frequency
synthesl.zer wlth a nodlfled Heathklt Model DX-60 RF apllfler. Thls glves more than
enongh power to remone orre bcld r5n-u coupllngs (n,80 ttz).

Ite harrc rlso lnatalled a l{l'lsrad splnner on our A-60 probe. The spirurlng, partlcu-
larly at non-ro@ temperature, Ls greatly improved over the old Varian splurer. l.Ie
hane not, hcrever, trled the nenr type Varlan splrurer.

If any readers would llke further infomation on any of the lnstrr.unent nodificatlons,
Bob Bradley or I w111 be glad to supply detalls.

Best s18he8.

Slncerely,

Eösln D. Becler

TITLE: Use of GR Freqtnncy Synthesizer wlth HR-60; I{llmad Splnner on the A-60
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lHnifirritg rf $utre F*"
f,;all4eolt FAarcc

$otrr pamr, prliuna 46556

t#cllddO@g May 13, 1968 "

Professor Bernard L. Shapiro
Departrnent of Chernistry
Standford University
Standford, California 94305

Dear Barry:

"A New Era for DNM Resonators? I'

Many people have been seriously concerned about the general unreliability of rate
and activation pararneters obtained by dynamic NMR studies (DNMR). I becarne
acutely aware myself of just how discouraging the situation really is while writing
a review article on DNMR rnethods and their applications for Vol. 3 of trTopics in
Stereochemistryr' (to appear in August 1968). Although the number of workers that
calculate their values by cornplete line-shape fitting is steadily increasing Jin rny
opinion a significant step towards eradication of the bad reputation DNMR has
acquired in the past), the vast rrrajority of the studies are still being done on very
sirnple spin systerns. For reasons to be rnentioned below I believe one should
rather (and deliberately) choose reasonably cornplex spin systerns whenever the
rnolecule under study permits such a choice.

What one needs for doing this is a general theory and a computer prograrn that can
handle any complex spin systern exchanging intra- or inte3rnolecularly between an
arbitrary nurnber of chernical environments. Taking up an idea suggested solne
tirne ago by Charles Johnson (JCP 41,3277 (L964'l ), I have recently developed such
a theory (paper subrnitted to JCP) and I should now like to give a brief surnrnary of
its rnain features.

It is advantageous to formulate a general theory of line shapes in NMR in the frarne-
work of the iiouville representatibn of quantum rnechanics rather than in the Hilbert
space representation. lf one writes down the state vector g in a cornposite Liouville
representation (the elernents of p är€ defined as the renormalized density elements
of ihe primitive state vectors oftn" individual rnolecules or nuclear "orrfigo".tions)and projects all operators into this cornposite Liouville space, the equation of rnotion
sirnply reads dp/at = JT1- p, where the cornplex non-Herrnitian rnagnetization oper-
at"i ./fL may uibroken up lnto m - -i f-' + .Q, + .x The iiouvilte operator

!, has elements Lk r = zo [rr|* örx - 
"lru * p ], the representation of the

PY,K ^relaxation operator Q. becornes equal to Redfieldts matrix, and for the exchange
operator X, one finds for the intrarnolecular case

x .\ -6 6.[-6 >K +G-6rs)*".] (1)--Frr", K 
=\" 

pK v^' rs 2(+r) rt
and for interrnolecular exchange

X"p u ,v v ; K x .)r v'r--r' r r' 's s' s's

ö >Krs t{ =?)
I +la-10 ö.-ö 6- pvK^ pK ux6 

rL6vy rt ,r -1ö 6 (1-6 )Ks uv xy' rs' rs (z)
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z

where the Kr" are the first-ord.er or pseudo-first-order rate constants' The Greek

i;;;.;" i" Eä: (z) refer to the spin basis. functions of the exchanging gro.uP of nucrei

and the Latin indices to the nonlexchanging group; d den-otes--the dirnension of the

Hilbert sub-subspace of the exchanging-gtoop "ttd' 
t1 is the di'rnension of the Hilbert

sub_subspace or ine non-exchanging gtortp of nuclei in rnolecule t.

For the unsaturated steady-state line shape the equations rnay be further contracted

into a nurnber of srnaller Liouville subspäces' Tä make a long story short' the

cornputational procedure reduces to the problem of transforrning a nurnber of cornplex

non-Herrnitian ".rJ 
1n general ,rtrr-symrn'etrical rnatrices to Jordan canonical form

(which is usual\rdiagonal in practice). The total arnount of inforrnation Inay even-

tually be contracted into two cornplex- vectors., a radiofrequency-independent rrshape

vector, and a t'"f".tt"1 vector'r *fti.ft is a trivially sirnple function of the radio-
frequency. The?ea1 and irnaginary parts o-f these vectors lend thernselves to a
transparent physical interpreiation. The absorpti-on line shape is sirnpty obtained

as thä negative real part.ri th" scalar product of these two vectors'

As an exarnPle
systern with vO

the attached Figuf,e reproduces-the line shape-s for a three-proton"': ;;. t;;; ='-22.9, vc = 52.7, Jee = Lz' 3, JAC - 't'3'

^4.FJgC = -I'1.? cps ".rd 
tlft = 0.8 sec in which A and B undergo rnutual exchange'

For cornparison the spectra for the AB systern derived frorn the ABC by ornission

of the non-exchanging^c nucler:s are also shown. obviously the ABC spectra contain

a great a.af rr.rotJdy-narnic- information. Cne rnight say that a whole series of
rcoalescence points" is being observed for diffeient values of K' In cornplex spectra

such as these the sensitivity is therefore lrrore evenly distributed over the accessible

range of rate constants. Päople interested in reliable reSults rnight in the future

want to avoid the excessively sirnple spin systerns and' switch to rnodel cornpoullds for

which the spectr; d" not coliapseinto ä si"rgf" line in the fast-exchange lirnit'

The cornputei prograrn (called DNiv{R) wil-l be-rnade available to the general public

Iater this year ri"-OCpg (for thos" *ito d.ontt know: t:'atts the Quanturn Chernistry

Prograrn Exchange at Indiana.university, an inforrnal organizatiorr rather sirnilar
.to the IITNMR except for the irnportant difference that to rernain a rnennber in good

standing yorr """ noi obliged to be perrnaneg4l'pregnant)'

Sinc er ely Your s 
'

go€-f,GrJ-

GB:mm

P. S. Sorry about the sornewhat excessive iength of this letier'
be excessively brief on rny nexi delivery'

Gerhard Binsch
Assistant Professor of Chernistry

I prornise to
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NAVAL RESEARCH LABORATORY
WASHINGTON. D.C. 20390 IN REPLY REFER ToI

Correcting l-ine width for magnet inhomogeneity

Common practice when reporting line widths measlred by c.w. tech-
niques has been to subtract fron all observed line widths a correction
for the magnet inhomogeneity. Tlpically, the'minimum observable line
width in the particular study is taken to be the correction factor.
(Tte correction for modulation broadening is not under discussion here. )

In our work with the.Nla resonances of aliphatic nitro conpounds, we
observe Line widths in scrne cases of only a few Hextz. Because we are
using 5 nm samples in the HA-100 magnet, our inhomogeneity line width for
a reference sample sudr as acidified NHaNO3 approaches 1 Hz fot the lines
of the ammonium ion quintet. In order to determine the effect of magnet
inhomogeneities, we introduced througfi the X and Y shirns control-Led line
broadening, using a known line of ca 1 Hz line width as a measure of the
broadening. We were careful to keep line shapes synmetrical and to avoid
saturation. Our results are as follows:

1

9

19 32 128

20

15.5 27

23 34 44 136

'T.eso1ution"
(Hz) Mel,IO2

observed N14 line width (Hz)

(cFI3 ) 2CCLNO2 v*,

These results, while only preliminary, ate disconcerting in view of
the amount of data in the literature in which a simple minimum observable
line width correction has been applied.

*4ft?a 1:1.C. F. PoransKi, Jr W. B. Moniz
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TELEPHONE
cLAosroNE 8-1000

Dr. Bernard L. Shaplro
Departnent of Chenlstry
Stanford Unlverslty
Stanford, Callfornla 94305

Dear Dr. Shaplro:

Eere ls a subscript lon contrlbutLon: Nl[B Dlfference Spectrum
Shovlng Co(If)-4glypeqtide Speclflc Interactton.

We have begun to study the high resolutlon proton spectrum
of polypeptldes in solutlon from both the standpolnt of protel.n
spectral analysls and conformatlonal determlnatlon. [e are
reasonably far along with the Job of understandlng a good deal of
the spectrum of gelatln - a fairly compllcated pol"ypeptlde. üost
of tbls vork vlll be revleved at the Toronto IITPAC Synpostum but
I vould llke to descrlbe a novel btt of our results here.

As ls lnevLtably the case when dolng proton nmr ln (even
D2O) aqueous solutLonr T€ were hampered by the obscuring aspect of
the BDO peak (whlch hldes most of the c-Ctrrs). Whlle we are
attenptlng exhaustive deuteratlon, etc., lt ocourred to us that we
nlgbt be able to nake use of the very large (water proton) contact
shlft (to lov fleld) we have observed in prevlous studies of
aqueous Co(II) solutLons. We calculated that *t O.lM CoCl2 would
pioduce an adequate shift and perhaps not be expect6d to äIter, too
serlously, the peptlde.

Tbe EDO peak did lndeed move as expected, reveallng the a-CH=
peaks. In addltton, horever, ve noted some revealLng changes ln
(prlnarily) the methylene'reglon of tbe gelatln spectrum. Brlef
contemplatlon of posslble interactlng side chaLns suggested the
carboxyl-bearlng aspartic acid and glutamlc acid segments as the
most fitefy canäidates. We had prevlously studled öo[]asparttc
acLd solutLons and knew that complexes formed Ln water, yleldlng
resonances for the llgand protons which were shlfted thousands of
llz.to low f teld.

Ite have'lneasured" the dlfference spectrun which l-s shown ln
the accompanylng figure. fte comparfson witE-aspartyl (0-Cnr:) ana
glutanyl (B+7Cfl2-) resonance components (obtalned from the respect-
ive hono-polypepttOe solutions and normalized to the proper area
for gelatln compositlon) ls very gratifylng. It ls evldence that,
asSunlng such complex formatlon does occur, T€ have made a good
estinate of the aspartyl and glutanyl contrlbutlons to the spectrun
or, conversely, if our knowledge of the gelatin spectrum is aceurate,
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Dr. Shaplro -2-

f. Bello, Blochenlstry !, 276(l,963r.

Stncerely,

6/L3/68

tlat complex formatlon of CdI0 with the free carboxyl sldechalns does occyr. Prevlous- work on gelatln-traüsfiion metal-lon lnteractl.on^ consldered only sone*hat generalized com-plexlng by the peptlde backbone:

J
PIB/ES
Encl.

Phlllp I. Bose
Research Laboratorles
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COMUNTTA BITROPEA
DEELTNBRGIA ATOMICA

La Cooddoae
CENTRO COMUNE DI RICENCA

BIIROPAISCITE
ATOMGEITEINSICII]I"FT

Ilfc Kooairloo
GEMEINSAMES FONSCHUNGSZENTRUM

Iiagnetic ]tesoaeace

EURATOM
ccR

ISPRA
(rTALrA)

COMf,IIINAUTE BTIROPEENNE

DE L?NERGIE ATOMIQTIE

La C,ooisdoa
CENTRE COMMUN DE NECHERCHE

EIIROPESE GEMEENSCHAP
VOOR ATOOMENERGIE

De Cool*dc
GEMEENSCHAPPELUK CENTRUM

VOOR ONDERZOEK

Ispra, i,ley lJth, 1968

rrof. Dr; i]ernerd. L. Shapiro
ie.part&er1t of Chernistry
Stauforci -niversit;
Stanford-, California, r4)J5
ii.5.a.

Orieuted. Ll-Iene

Dear rr3rr;ü:
r reelize that j.t is very lrte again but it seems

tuat your d-ete line hes erranged too, sinee you moveil.

to Californie.
iiee s1-,ectrum of zlienc i1r;en j-n.':. eutectic mixture of
neriretlc 1lrr1.;es z-u )49A coaiists of t.,';elve sy,:rmetricrlly
rrrl:r-eJ.Iio.:s. It c1o ersily De e.rll'fyser oy lssurniflg
1 .].1liiltoniea wreic.ri cornr?lutes wltrr ,2d. tl}is proofs thzt
trie tno raetb.ylene groups zre per-Jenclicuter to one arother
wi-r,h tne lrotoir-s occupyirr6 tiie corners of a square ?ben

lro.]cctel iirto g, ylr:ie .Jerr,c1]ri-culrr to trie C=C UorrJS.

r'.io lines are split iir'uo r-.Dlets .i--rc to tlle scaler
interection of' tj..;.e prütoiri lCros.j the ürolecule. The

SireC-urun .li?.s Oee.il- COLrr.iuter Si.,-ifJ:lu i using tn+ int'rered.
-lat'l oi' ,,.r.,ii a ,j. ttre aroti,)n:,l coristut z c. 

"2-"2= 
).22'7,:t'E.

.,i'ur.:.,s€rr,^rJ di!,oIr.r c,-lur-.1j.lg or'- II .8 iz f'or tde
idterLct,iO-- LriY,'ijiJ:r ].ll..i '-'rr-LfOrI.:S We r ei, trle fOllOvrirrg
aigof tI CJu-. 1i-r6 I fiL.I jjz Yitüiil ar,d. --1.o4 .I lrz oet',recJr

ir.ie -.-€-u4;/ieire ..:rOa.,J. tue :.'iLür,j :1,.o,,S "ui.'3 I':itl-Li, cf' :,

:i-:r v1-'itti.-r- -'Jr i. !rrL- t;t)y,tr r'it is O;t:i .ed !.Siu ing
,: t,r.,i ., Lo;i. ,,e?3.'üiv3. r.rd r--!io of 'r.re inter-irotoir
rii;i't:,.:,:s i; -:.+'/'1-' as coii,:'fFj-L -vl -.,7L) i'rori i:-
:,...i 13 tI.l.:€:.',:. -].'ie C)r.'i5 .):";:-i';, vzlu,]:, i'D: t.rLe 1..- :.1,'el

ISPRA(ITAI-!A,CASELLAPoSTALe}.'.TeL'lal'l|l'5'TELEGR.'EüRAToV.ISPRATELEX;Mi0o,
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are 120.40 ea:. 118.2o.

Yours sincerely,

t,han
d. Spicsecke
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CZECHOSTOYAK ACADEMY OF SCIENCE
INSTITUTE OF ORGANIC CHEMISTRY AND BIOCHEMISTRY,

'TEMINGOVO 
N^M.2

PTAHA 6

Professor Bernard L.Shaplro.
Departnent of Chenistry,
Stanford University
Stanford, Ca11f. g43}r, U.S.A.

Pragtre; May 15th, 1968

Lon_g-range couplings in some guatanolicte
cyclopentadlene syeten , 

derivativeg contalning

Dear Professor Shapiro,

Thank You very nuch for the reminder. rn this trne r an
deallng with nany various topics ln sorving of structural
probleae of natural conpounds and f am unable to.send, you
some "NMR-specialitiesr'. Beeause of lack of tlne r an sending
you some data about long-range couplings in two following
compounds without further discussion. These data are obtained
by first-order analysis of the 1oo-Mc-spectra with use of
frequency-swept decoupling experiments and r thlnk they nay
be interesting for structural determinations.

arF

t5

Jzrrr"1rt*
Jqts e 4rTlttz-

Jr,o * 2r4 tlz-

tc - 4114
Ez - ttn+

"r,o 
c 4rzslfrz

kl"o= AP$z'

Gtt J&;v cr((ig'J,tl'g)

Jz.cr= 1o tl-
J.ior'l,5llz-
a)c" tr4 Hz-

Jo)+, 4,t l[z-

V::::1,1
,7-'-crg1 tr-9,o2
cl-gr+t r.-fio'l

rely

HeIp!! I need for sone s;recial neasurenents a srnall amnount
of 2-1'1'rops-4 r 5-cli-<.'hloropl'e:rel . f ;r'i_]1 bc very greatefull fOr
anv 3rnmouilt. Thranks !

S. lla 6tt 6t
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Dr. Bernard L. Shapiro
Department of Chemistry
Stanford University
Stanford, Cal-ifornla 94305 Re: Structure of A1(BH4)3-6NH3
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AREA coDE 813: 988-4lll

May 1-5, 1968

Dear Barry:

lle were very interested in Paul Lauterburts recent report in Inorganic
Chemistryl on the trimethyl-amine adduct of A11nU4)1. Cal Maybury here
has long been interested in ah.rminr.rm borohydride afid its derivatives and
rüe are now in the midst of a study of the armoniates of this compound as
well as the ammoniates of several of the boron hydrides.

Unlike the asrines, which general-ly appear to form simple adducts or s)rm-
metic cleavage of boron hydrides to form amine-boranes, the action of
NH1 generally results in an unsymmetrical cleavage. In the particul-ar
caie"of A1(BiIa)2-6NH", which we have been studying for "ot. ii*., the 11B

resonance shows'a to#-tietd triplet and a higher-field quintet in aLmost
exactly the same positions as observed for the dianrnoniate of diborane2
except that the area of the triplet is only half that of the quintet in
thl-s case. This is strong evidäne for a structure like A1H2(Wtt3) 4+,2SHO-
for the aumoniate and this seems to be borne out by the chemical evidence
and proton spectrum in which the bond ammonias and the BH4- quartet are
nicely apparent. l,le are investigating a number of related compounds with
ammonla and primary amines and wil-1 report shortly on the systematics of
these systems.

Plan to be in Palo Alto this susmer with the ACj and hope to see you.

Sin ly yo

.fe c.
sociate P ro

JCD*aw

, Jr.
fessor

1r'
2

org. Chem. 7, L025 (1968)

Chern. Phys. , 32, 952 (1960)J



1 
'l 7:34

, National Chemical Research Laboratory

o/täe South African Council for Scientific & Industrial Research

,\ c t.'.2, f 1t' ,Yl l-
Our file Your letter

Telegrams NAvoRscHEM

T"elephone 74-6or r

P.O. Box 395, Pretoria
AIR MAIL

Our letter Your file

Prof. B.L. Shapiro,
Department of Chemistry,
Illinois Institute of Technology,
CIlIcAcO, Illinois 60616,
u. s.A.

i5. ;.1;ii ii,._

Dear Prof. Shapiro,

NMR ctra of Oxazoline Derivatives

We have recently recorded and analysed the NMR spectra of the oxazolinederivatives I-III.

I
II

III

(=
nethyl
phenyl
o-nitro-phenyl

60 MHz spectra were of the deceprivery simple A2B2 type but at loo MIlzIte ltere able to resolve lines 10 and 11* and to detäcl the two low-intensitylines 9 and 1-2. The spectrum of the methyl derivatives illustrates thesepgilt?._, The high field porrion is conpliäared by a homo-allylic couplingof 1'4 Hz between the nethyl and the N"nethylen. !ro,rp" via tire c=ll aäuurebond. lte could not determine the geminal coupriigs as it was impossibleto identify transitions 5 and 8 unanbiguously.' Tte resurts are sg*arisedin the following table.

rlz
r3i4
Av
3J

13
3J

,14
I-.ru I

2
Js4

I
6.205
5.788

4L.7
LO.37

8.54

5.62

II
957
601
6
40

5
5

35
10

8.62

6.70

III
5
5

35
10

.947

.590

.7
L4

9.O4

6.44

Both vicinal couplings are relatively large but similar values have alreadybeen reported for other five-membereä rinls. From lit"."t,rr" .r.l,r"s orr.would expecr geminal couplings of 15-17 Hi, (ln) and g-ro uz (Jz+j.-- it,r"the difference between the two geminal coupriils found (5.6 --sli'n"> i" 
""predicted.

R-
(1,2)

(3,4)

Yours sincerely,
-1 f,

\i" \'urt\,.ii .!
K. pachler

SENIOR RESEARCH OFFICER
CHN"iICAI PHYSICS GROUP

NATIONAL CHEMICAL RESEARCH LABORATORY*
The nr:mbering is as in pople, Schneider, Bernstein: High-resorutionNuclear Magnetic Resonance, McGraw-Hi11 (1959) , p. L44.

NCRL
oF rHr CSIR

KGRP/SC
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ORGAN ISCH-CHEMISCH ES
INSTITUT
DER UNIVERSITAT ZÜRICH

80Or Zürlch, Rämlstrssse 76
Teleton 34 24 50

Dlrektion: Prof. Dr, H. Scfrmid llay 20, 1968

Prof. B.l. Shapiro
lgpaltren_! of Chenistry
Stanforcl University
Stanford., Califorrri-a

n Hindered Interrral Rotation in Mono- and Di-protonated pterines '

Dear Bany:

rn the course of our proton NMt stud.ies on pteridines we have
forurd. that FSO3H is an excellent solvent for this class of comp-
ounds and far superior to cFrcOOH. However double protonation
nust be taken into accowrt. 2-Anino-4-oxo-jr4-dihydropterld.ine (r)
( rpterlne" ) fo:ms the following cations:

o

"ffi)H.t*..';\r,r

H cE(c0H

I
cF,c00H')

trsortt H

--.' Fl.N +"

Tconc..

c'J m

0.1

(oc) E

:r
rt is interesting to measure the barrier to internal rotation
around the c(z)-trH, bond. and to see how such values depend on
the additional protonatlon in ring B. Here are some of our res-
ults obtained. at 1oo MHz from the NHr- and. N( cH3) 2 signals resp-
ectively. E" has been carculated from an analyeis using several
I1ne shape parameters.

sol-v. (t? kcal/mo]-e)
l--

H

1O

16

I 2
t

I

8

trtr

55

L?

1140

"r.,u#) CF c00H a.2
3

cF=c{-,.H 0"1

a
Hry-\.-*x

tc+rr)N<fr,, ' \r,)'zrH

III
it

J.

_rtl.'r'jtrl.r-hrt

l'"t--\i/
ii

rs0 3II 0" t_ 12-i zv



117-37

2

thcrcas thc anl clin1tn group ln r and rr bsg val-ucs for E" of
10-12 kcalr/noLc, thc dLncttqrlaurao conpound. 11'I shows an G'IF
cct.d1ncrcascto15kca1,/no1c..ä.d'd'iti'ona1protonationofIII
at t(e) ln rlng B agaln incrcaacs thc barrlcr to 20 kcal,/uol,c.
|[hle s.cua to indlcate a chargc cffcct rhLch rcgults from a
Corrloub rcpulslon ancl oaüaGs a ghi.ftlng of tbc positlvc charge
of the emldlntun sygtrn on to thc cxocycllc nltrogen atom.
Ecrcby tbe 7T-bond ord,cr of the C(2)=-N(Cnr), bond ic increaged
thich 1g cllrcctly rcfleoted, ln thc banler to internal rotatlon.

H j3*,$(>
.HH

e
RrN

+

H

Other studiee on ptcrldlaee in our laboratory includc corcl-
atlone of baeic pk;valucg a^nd, 7T-clectron d,cngltice rlth
ncthyl proton chenlcal shiftg in uono-meth;r,1-substitutcd ptcn-
ld,lnce. A papcr ls prcparcd for Hclv. Chim. Aeta.

Bcst rlehce,

k'*
Prof .w. v.Pt:-lipsborn

*.em-a.r
Dr.A.Dlöffenbacher
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Dr"D.Wend.isch in Firma

FARBENFABRIKEN BAYER AC
Ing.-Abt. Angewandte Physik 10

Posraqsöri-ft: Beycr s rvcrkuscn TT LEG RAMME

FERNSCH REI BER

TE LEFON

KONTEN

Farbfabrik Levqluscu

8 510881

fcvcrturcu 3{)l {veEtnlultl

Laadcszennalbank Köh-Mlrlheim 378/82

Possöc&koato Köln 37 82

LEVERKUSEN-Bayerwerk
den 20.5.1968

Professor Dr"B. I,.Shapiro,

Departnent of Chemistry,
Stanf ord Uni-versity,

Stanford, California 94305

u. s.A.
Lhrc Zei&cD Tclcfou- Durdrwahl

I'lec/Ko r"'. 10.....7.4.58

Sehr geehrter Herr Professor Shapiro !

Vielen Dank für die Mahnung, wieder einen Beitrag für die III-NMR-
Newsletters zu l-iefern. In Zusammenhang nit Strukturaufklärungen an
verschj-edenen Produkten, die durch photosenslbilisierte CO-Cycloaddi-
tionen von Chloroleflnen an Ind.ene erhalten wurden (s.W.Metzner,
Tetrahed"ron letters 1958 1 1321i W.Metzner u. K.Morgenstern, Ang.Chem.
80, 366 tt90gl ; fi.I{etzner u. W.Hartmann, Chem.Ber. i..lIL, in Druck),
untersuchten wlr d.ie NMR-Spektren von einer größeren Anzahl von
2.3-Benzo-bicyclo I 3.2.O1 -hepten-(2)- und -heptadlen- (2.6)-Derivaten.
Vilir anal-ysierten die Spektralbil,d.er d,er alicyclischen Protonen bei
100 MHz unter Benutzulg d.es Conputerrechenprogramyns T,AOC00N II und
konnten so d.ie entsprechenden Strukturen d.er Isomeren aufklären. In
einzelnen Fällen konnten d.ie Strukturen direkt aus d.en 22O MHz-Spek-
tren geschlossen werden. Dle gesamten Ergebnisse werd.en in Kürze
publizi-ert (D.Wendisch und W.Metzner, Chem.Ber" in Vorbereitung).
Als Beitrag möchte ich hier einige durch Computerrechnung erhaltene
Werte für Kopplungskonstanten in Inden-Chlorolefin-Cycloaddukten
roj.tteilen ( s. S. 2 und 3) "

Titel: Kopplungskonstanten von Protonen des aIi-cyclischen Vierringes
in ei-nigen tsicycto I 3.2"0J -hepten-(2)-und-heptadien-(2"6)-
Derivaten.

rliit,freundlichen Gruß

Ilrc NaAri&t Uuse zcidlo

Ku.r Han.rn, 1'ors:::tr icr. wrlhcli Bren.Lhcie, l)c:lci Deli. Hrnn. Crerlic*rs,
Hcrmrnn Hc'l::rdrrer. Filt: 13cob!. U"rlhelE }laserhcin. !lalrcr S.j:e!.

Frrcdrrdr Srldrcr, F!.r5cr! wcber, $'alt Wrlhclm, llern: i\'ollthrr-

(rr.r. r/endrschJ
VORSITZENDER DES 

^IjFSTCHTSRATS: 
Olto Eayc!

SITZ DEF CESILLsCHAFTT tcverkusea

12143/7

A,,/4/ (),,rr/rtu

!.ORSTA N:)

-{rt -\r 9 i6i I 1:
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FARBENFABRIKEN BAYER AG
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ct

ct

cr

6 I

cr
cr

c
cr

ü12 = 8152 ! oroS Ez

J2, = 1r57 ! 0,05 Hz

J24 = 8'85 t oro8 Ez

J12 = 7196 ! er24 Hz

2' = tert lnnerh.d.Feh1er-
grenze

= 9rO9 ! Or27 g,

= 8r1+ t orlo Hg
I

= 7 r21 : Or27 Ez

4 ct

cl 1 cr

1

J

J

J

J

2+

25

26

J12 = 7'57

tr19 = 5t12

Jzt = 2'55

tr 2n =12t1O

Jr5 = 6t4'l

J5g = 7 t27

o r21 Ez

0r18 Hz

0 r17 Ez

0 126 Hz

O,25 frz

o r22 Hz

Ic
1

52 J55, = (-)14,63 ! 0126 Ez

1

t
+

t
t
+

+
1

2

J

J

J

12

17

2'

= Trtg

= 0199

! o,'tt rtu

t orr4:gz
! o rlz g.,

6 167

t

4 Jz+ = 9ro5 t or14 Ez

J = 7 r29 ! or15 E,25

Jil = 7r4s ! or11 Hz

7
1

2 5

-3-An.-Nr- 986a lZ) t3894/7
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FAREENFABRIKEN BAYER AG
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5

5

cr

6

J12. = 3r7o ! or55 Hz

= z,zj t or4t Hz

= 4r5o j or To frz
2t

24

J

J

J

6
1 JSS = 7149 1 or47 Hz

[lz = 7r7o ! a,24 iz
= 3111 l orzT frz

2

4

2t
Jz4=7r'tl!or2{Hz

Jlz = trTg I0r16E"z

Jz' = 1r7g ! Or24 Hz

J24 = BrTt t or22 Hz
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2
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1
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NORTI{ CAROLINA STATE UNIVER,SITY AT R,ALEIGI{

Daprnrurxr or Cnrvrslny
Box 5247 Zrt 27697

SICIIOOL OF PI{YSICAL SCIEIT{CEIS AND APPTJEID MATIIEIMATICS

May 21-, 1968

Dr. Ber:nard L. Shaplro
Ibpartrent of Chenlstry
Staford Unlverslty
Stanford, CalLfornLa 94305

T:60 For RoutLne l$lR

Dear Barry,

I{e have Just added, to'our nur facllltles (HA-100 and DP-60)by the
purctrase of a Varian T-60 epectrometer and thougfrt other readers night
be lnterested Ln our experience (Ttre lastrument has been in operation
for over three nonths here at Stat{,

Flrst of all, the per:nanetrt m:rgnet has removed just 'bsut aLl of
the routlne malnteaance worrl-eg. Our blggest heaäacheb are now the pen
ad keeplng sufficlent paper on haad. The lostrurent hab been ON Ln an
alr condltloned lnstrurent room apart from our other spectroreters and
hae requLred a d-nimum of attentlgn. One breakdown (the only one) was
caused by an el-ectrlcal short ln the probe connector ad was qulckly
reredl.ed by Varian englneers.

Secondly, everyone, undergraduates, graduate students, and faculty
have been uslng it nlght and day)unsupervised and wlth ll-ttle instructlon.
The spin decoupler (Frequency Swäep) l-s the easiest possibl-e. Ttre inte-
grator when carefully trsed, is tnsurpassed.

Thlrdly, lre are cautioniog peopl-e about quoting preclse chenical
shl.fts slnce the error invol-rrcd is as yet unclear. Drl-ft is sonetiltps a
problem, 2-3 Ez wtthlo the tLrc reqrdred to corylete a spectrum. Horuever,
at other tl-Es reproducibllity is well wtthin spec.S (1f Uz per spectrum) .

Ttre reqtrlrement of storiog saryJ-es in a heated chanber (gSoC) in the
lnstrurcat for a few m{nutes prlor to running a spectrum has been used to
advantage. Specifically, we have stored saryl-es ln this chanöer (at the
sane teryerature as the probe) and perLodlcal-ly rrm the spectrum. In thls
w6y, ne rrere abl,e to obtaln sore r.ough kinetic data without coupletely
tylng up the instrurent.

Please credlt this to the "accountrr of Dr. CharLes G. Moreland.

rely t

Geor H. Wahl ,Jf

L 1., Ir'

.. ,,t .\,,t.t. I

cIII.I/j d
Assistant P rofessor
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SUBJEGI:

?o:

REPLY TO
ATTN OF:

DEPARTMENT OF TFIE AIR FORCE
AIR FORCE MATERIALS LABORATORY .AFgC)

WRIGHT.PATTERSON AIR FORCE BAsE. G'HIO 4I43g

MAYH/Rogen E. Rondeav/255-2290

NMR Analysis of l-Methylbenzotriazole

2 1 MAY 1968

Dn. Bernard L. Shapino
Depantment of Chemistry
Stanfond Univensity
Stanfond, California 94305

Dear Dn. Shapino:

1. rn a necent attenpt toward analyzing the ABCD spect"um of the
title compound, we invoked simple Htlckel lloleculan Onbital courputa-
tions in the hope of gaining inforrnation neganding the o:rdening of
the chemical shifts of the four a:pomatic pnotons. This was done to
expedite a judicious serection of ltball parktt parameters for line
fitting pur?poses.

2. We wene awane of pnevious fuuitLess attempts at conreJ-ating
electnon densities with chemicaL shifts in some nitnogen hetenocyclics(a. H. Gawen and B. P. Dailey, J. Chem. Phys. r gr 2659, 1965).
Neventhef.ess, vte hoped to obtain at least soure @alitati.ve guideLines
fuon the HMO conputations of this panticulan eompound,.

3. From the MO results shown hene

(f .oo2) u.22,,
N(t.ot \* (r'are)

(rrzt(r.

( t,ozL)

whene the panenthetic number:s ane the electnon densities (based on
1.00 fon benzene) one would be tempted to pnedict the following nela-
tive positions: u1 I v3 > v2 > v4r with pnoton 4 being at highest
field.

N
I

cHt
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4. Howeven, thi.s is not so. He:re ane the refined panametens which
were eventually extnacted via LAoCooN III (wittr no help fnom HMO):

vr=475.91tt.026
v2=434.789t.047
v3 = 439.435 t'.060

vb=442.315t.068

ROGER E. RONDEAU

Explo:ratozy Studies Bnanch
Itlatenial-s Physics Division
AF l{atenials Labonatory

t?rT*.c. Ro'. &-*

Jl 12

Jt ,3
Jl ru
J"13

Jt r*
Ju r*

-+

-+

-+

-+

-l

-a

.076

.ods

.085

.051

.054

.045

8.338 t
1.02L t
0.633 r

6.965 r

0.852 r

8.358 t

5. The above data wc:re obtained fron lines f-:pm six spectna ( 3 up,
3 down). Twentlr-sevCn observable lines wene natche.d wittr an rms
elrnor of 0.087.

Sincenely,
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AMERICAN MEDICAL ASSOCIATION/EDUCATION AND RESEARCH FOUNDATION/s35 N. DEARBORN ST./CHICAGO, ILL. 60610

INSTITUTE FOR BIOMEDICAL RESEARCH

eo
L

OAN W. URRY, PH.D
ASSOCIATE MEMBER

ltley 22, t)68

Dr. Bernard L. Shapiro
Department of Chemistry
Stanford. University
Stanford, California 9l+305

Dear Barry:

E:closed 1s the ad wfilch we would llke you to place 1n your NIUR Newsletter.

Posltlon avalIably for research asslstant to work on Varlan
HR220 superconductlng NIr{R spectroneter. Drties lnclude salrple
preparatlon, recording of spectra, and genenal care and rnaln-
tahance of the NMR system. Studles w111 be dll,ected towarrl
those rmlecuJ-ar systems of blologlcal lnter.est. Fbmlllarlty
wlth NIvIR spectroscopy and bachelorts degtre deslred. llrtte
Dan ld. Urrqr, Instltute for Bloredleal Researäch, 535 North
Dearborn, Chieago, fllinols 60610 or phone (312) 527-J.]OA E*.
509.

Wlth best regar.rCs,

Dan t'I. Urcy, Ph.D.

DrIü:12
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WAIIACE S. IREY, Jr.
D.porlilr.nl of Chdrri.rry
Unlvrrrily of Florido
Goinovilh, Fbridc 32601

JOURNAT OF MAGNETIC RESONANCE

llay 2'1, 1968
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PUBIISHERST

ACADEMIC PRESS INC.
lll Flfth Avcnuc
i{rw York, Nrw Yorl 10003

Dr. Ectnrrd L.
Dcpertrmt of

Shrplro
Orortstry

Stuford tlnlvcrlty
Strnford, Crllfonlr 9'1305

IIET JOWNAL

-

Dou BurTl

Your rcldGt3 !t)t bc lntclcttGd !n thc rpPcatürcc of 8 nGU
btronth , thc the flrst
lrruc lch ls r , rtll
iacludc prpcrr d.tl
md rrlrtcd flcldr.

tng rith nuclGrr rosorrütcc, clcctron tclonürcc,
lbcy rtll bc verlcd ln cqrtcnt, covctlng r trngG

fra thcory, through apprrrtu! end nctlhodr, to corrclatlons of rcsults.

lhc rcrpmtc of lndlvlduels ln thc illR md EllR coütrnitlc! to
lnvltetlmr to rcflc on thc Edltorlrl Boerd har bccn qulta gntlfyhg,
rnd rc hevc ruccccdcd ln gethcrlng m rdcrs quitG ,ür c,ilncnt grorp of
tclortlrtr fra 3cvctll countrlGs. lhc flrst fcr lssucs rlll conclrt
prlnclpelly of lnvltcd papGrr, but rG rlll conrldcr subnlttcd ranuscripts
et üly tLr.. Of conrsc, authors nrst rcallzc that I prpü rccelvcd nor
rlll not rppGlr untll thc flrst prrt of 1969, elthougi öur atn ir to
achlcvo e ptbltcetlor thc of thrcc to four lonths eftcr opGtatlon ls
undot rty.

I rhould bc plearcd to scrtd coplcs of thc dlrcctlons for
rutlrors ü rcll rs lnforlstlon abotrt thc rcopc of thG Jot!!!{ to lnyone
rho rill rritc to rc for thcr. Subscrlptlon- lnfonrtlEmHEEld be 

-

obtrlncd fror thc pbllshcre, Acedcric Prcss. Prrsctrt plrn3 src for
e ratc of $25 pGt lmrual volunc, rlth e Itpersonal-üsGtr ratc of $15.

Cordlelly yours,

'u\ ^jSq<\llellece S. Brcy
Editor
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rnsti tut ?f; *ä*iräiiä t r,. rn i.
der Universität des Saarlandes

GerrnanY

66 Saarbrildcen 15, den 25 . +.68
Tclcton 2t351

Professor B.l.ShaPiro
Departnent of ChemistrY
Stanford UniversltY
Stanford
Californi-a

Rr4ei4versionen von substituie rten Benzo-c oheptatri enen

Sehr geehrter Dr.ShaPlrot

Kürzlich fand.en wlr eine einfache Syrr.these von substituier-
ten Benzo-cycloheptatrlenen(f) . Dies veranl assl_-e_u1s, die Tempe-
raturabhängigkeit der noch wenig untersuchtgn NMR-Spektren von
Benzo-cyclöfröptatrienen zu studieren. Deshal-b wählten wir di-e
7[-Benz"o-eyclofreptatrlene LrZ und 2, dle in der Reihe J' ? *a 2

Y
c*3

v coHs

zunehnend substituiert sind. und die d.aher elnen Aufschluss über
d.en Effekt steigend"er Substltution auf die Energiebarriere
zrrischen d.en hei.den Konfoflneren 4 *d E der 76-Benzo-cyclohepta-
trlene geben sollten. Zur Untersuchung der klnginversion wur-
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2

d.e d,ie Tenperaturabhänglgkeit cles Methylen-Signals von J, ?
tttd 2 gewählt. Dleses Methylen-Trlplett spalte.t bel Cyclohep-
tatrien be1-1.4fo(Koaleszenztemperatur T^) (2) in zwei getrennte
Slgnale auf, während. bei Dlbenzo-Verblnü.ungen T" bei mittleren
Temperaturen liegt (l) .

Die uun-spe[ii6ä U"r 3?o welsen folgende Slgna]-e auf:

I; (cpr:ctrul. = 1:1)
e(ppn) - ' I
Multlplizität; .f (nz) I

lz (csr:cDCtrr:cFCl
?(ppn) :
Multlpl.;J(Hz):

2.73 , J.62 4.I7 .s .r; (10) 
tiSi;i

7.54
t(?)

7.54
t(5.5)

2z (cs
?(ppn)
tuIt.1

)

J

2

Hz( a)
2.89 '5.20
ss

.01 4.16 7.
1.5) tre d(

(7 .5;1.5)

62 9.05 9.75
7.5) d(I.5) s

4
(q.

Dle Tleftenperat'rrspektren wurd.en 1n elnem Yarlan A 50 Spek-
troneter geyessen(Tleftenperaturzusätzgeriit:' V 6057 nlt äwel
Kühl-wendeln), wobei Tempeiaturen Uis -1050 erreichbar waren.
Dle Substanzen I-f waren auch bei diesen Tenperaturen noch
vollkommen gelöst. Untersucht wurd.e 1n einzelnen il1e Verändenrng
d.es Methylen-'Irlpletts von f ,rttd 3, sowj-e d.ie d.es -.Dubletts ln -
2. Der Versuch, das Signal d.er Ivlethylengruppe von 2 d.urch Spin-
Entkopplung in'ein Slngulett umzuwand.eln unil dadurch die Ana-
lyse zu vereinfachen, rnisslang.
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Verschwinden d.
i,'iultiplettstmkt.
bel o^ c
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7.51

7.54

84 ( -roz ^, 89 1812

-70 = -105 -., 89 ? 8ro

3vv

oüt
805 -66 < -e6 _gg I e,s



I I 7-48

I Dürr t

nlt freund.lichen Grüssen

Der Koaleezenrpunkt wurd.e für dle CHr-Gnrppe bel I *a 2
nlcht rerreLcht; ttle beglrurende Yerbrelterung unter Verlust d.er
Multlplettetmktur lst in Tab. 1 angegeben. leötglleh für !
konnte dle begtnnend.e Aufspaltung I^ annähemd bectlnnt wer-
den. Aus ctlesen Gnrnd.e konnten aüch"kelne eralcten lv- und,
J^o-Werte(3) für d1e quacl-axlalen(ar ) und,: clle quasl-äquato-
rtälen(er ) CH,,-Protoncn bectlnmt werd,en. Deehalb rurd,e nach
d.er von Anet(2) angewandten Säherung:

k. = #^* 
(s"e-')' äli*l'üff#ä::tä:l'*t:, äue änalogen Verblnihrngen e1n

Mlttelrert zrlschen 4v-Cycloheptatrlen = 80 Hz(2) nnd av-l-
l{e thoxy- 2 . 2 .4-t riphenyl-5 .'l -b enzo- eyclpheptatrl en ( 4, 5) = 14
Hz von av V 40 frz alrgeaorrcn und danlt nrden dle 1n Tab. 1
angegebenen k"- und /G"-trerte b"I:."!l:t(r).

Dle erhaltenen Nähenurg"r"?8ffir 4G+-wert von I kcaL/
üol zulFnrnen nlt d.en sehr tlef lielinden:fo-ferüenf d.aes 1n tlen
?H-Bcnzo-cyclohep{atr:.ea"a }-Z dle Rlnglnverelon durch clte

Subetltutlon d.ce Benzölrlnge nlcht reecntllch erechrert rlrd,.
Aus albn I^-terten vonl f,r? und I kann nan Jecloch entnebnen,

v

d,age ntt etelgend.er Phenylsubstltutlon eLa gchrächer negattvee
f" auftrltt, d.h. alie ltlnglnverelon rlrd. üureh clle Phenyl-
kenre ln Benzolrlng gerlngfüglg behlad,ert. Der Elnflu6e 1st
abÖr leeentlich gcrlnger a1s bel d.lrekter Phenyleubstltutlon
des Cycloheptatrlenrlnges(r) .

J/
(fi. Dtirr )

1
2

)
)

l

H.Dürr und. tr.Schepperg, Angew.Chem. im Drrrck.
F.A.Anef tl*]I'mer.chem.Soc. 85, 458 (1964) und. F.R.Jensen unal
l.A.snlth, ibid.. 95, 956 (1954). 

"Elne sehr gute Literaturübersicht geben: W.Tochternenn,
G.Schnabel und. A.Mannschreck, llebigs Alln.Chen. 7O5, L69 (195?).
W.Tochtermalur, G.Schnrbel unil A.tannschreck, Z.Naturforsch.
21 b, 897, (]955).
H.Därr, Z.Naturforsch. 22 b, 786 (1967), erglbt ebenfalle
ATnu e 40 Ez'

vLL2

3)

4)
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MERCK SHARP & DOHME
RESEARCH LABORATORIES

DlvtstoN oF MERCK & co., lNc. RAI{WAY, NEw JERSEY O7O65

May 25, 1968

Dr. Bernarcl L. Shapiro
Department of Chenistry
Stanfortl University
Stanforcl, California 9\305

Re: Inid.azole-Phosphate Interaction

Dear Barry:

Dee Mead.ors in this laboratory has recently observetl that only one of the
forrr C-2 histiöine (ns) peaks of RNase is shiftetl d.orrnfielcl (ca. 30 cps) in
the presence of saturation leveJ.s of 3|-CMP at acitl pH.rra The peak which
shifbs has been assigned. to His-11p.3 Shifbs of, this magnitucie and. ctirection
are rrsual\r associated. with li-tontl fotmation. In water hyclrophobic (stacking)
interactions,,(ppfield. shifts) are comon\r observed. between pr:rines and.
pyrinitlinger*'/ although selective Watson-Crick H-bond.ing has been reportecl
in DI,ISOPrI In order to test ry conJecture that the d.onnfield. shift of the
C-2 peak of His-ILp beyontl its nomal maximum d.ornrfield.'shift when fully
protonated. was due to H-bontl fomation with the nucleotid.e phosphate noiety,
imidazole (fn) was titratecl with H3P0\ in DvISO.

The aecornpanying curve sholrs the results obtained.. The C-2 fu proton absorbs
to higher field in DMSO tha.n in D20 due to greater bulk diomagnetic shielding.
CEC13 in solutions at the extremes of the range used (zero and 20 M ratio
n3eO4) retainecl the same chemical shift (852 cps) intiicating no bulk suseepti-
bility change. The residual DlilSO nethyl peak shiftecl 7 cps d.ornfielcl indi-
cating solvent H-bond. forrnation nith phosphate. The overal-l chemical shifb
differenee for the C-2 proton in DN'ISO was 138 cps, \6 cps greater than the
difference in D2!.^ 91, cps is a no:mal vafue for the acid. titration of the
Im group in His.u')' In water the shift results from intramolecu1ar d.eshield.irg
due to aromatization of the ring ön protonation, a.nd shoutrd be ind.epentlent
of solvent. Thus In a^nd. phosphate a.r.aociate in DMSO, and the fm of His-119
may perforrn a sj.miJ-ar function in the nucleoticle bind.ing site of RNase.

H

H- + H^Po,J4
Dt4SO^

OH
-

0

ll
P-

L
H
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Dr. Bernard. L. Shapiro
Sta.nford. University
May 2J, 1958

-2-

Sincerely yours,

These stud.ies are being exbend.ed. to other solvents and. amino acid. d.erivatives
since it appears that certain non-aqueous solvents may be mod.el environments
for the bind.ing sites (clefts) of enzynes.ru

-io'Ay
Jack S. Cohen

JSC : ras
Att.
References:
1. D. Meaclows a^nd O. Jard.etzky, in preparation.
2. J. Cohen, J. Clin. Pham., in press.
3. D. Meadows, 0. Jardetzky, R. Epa.nd, H. RuterJans and. H. Scheraga,

P.N.A.S., in press
4. O. Jard.etzky, Biopollmers, Sy:np. No. 1, 5OJ. , 1961.
5. S. Cha,n. M. Schweizer, P.0.P. Tsro and. G. Eelnk"np. J.A.C.S.r 6,\t8e, L96\; M. Schweizer, S. Chan and P.O.P. Tsro, $!!, 87, ,N2, 1965.
6. L. Katz and. S. Pen:ma^n, J. Mol. Biol., J|-r 220r 1965.
T. R.R. Shoup, H.T. Miles and. E.D. Becker, Bj-ochem. BibphysrRes. Conm. p,

Lg\, L966.
8. C.C. McDona].d and. W.D. Phillips, J.A.C.S. 85, 3736, L963.
9. D. Meadows, J. Markley, J. Cohen and.0. Jardetzky, P.N.A.S. ä1, 1307,

t967.
10. D.C. Phi1lips, P.N.A.S . 2J-, )+8l+, f967.
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TI{E Dc)lt CHEMICAL COMPANY
P. O. lOXr ttDLAtrOiHtCHtOAil aAaaO

May 8, 1968

Dr. Bernard L. ShaPiro
Chemistry DePartment
Stanf,ord University
Palo Alto, California 943OO

RE: Sorvent effects on the P3I - Hl spin-spin coupling con-
stant and chemical shift in dimethylphosphite

Dear Dr. Shapiro

Please inc lude the following in the IIT NMR newsletter and
credit it to the subscriptiön of Dr. J. P. Ileeschen, Chemi-
ca1 Physics Research Laboratory' 1603 Building, The Dow
Chemical Company, Midland, Michigan, 48640

In an effort to obtain information on the factors that in-
fluence changes in spin-spin coupling constants and on the
nature of the interaction between phosphites and various
hydrogen donor molecules, a study of the PH coupling con-
stant and chemical shift in dimethylphosphite, (@H=)2P(O)H,
in various sol.vents has been made.

The results of this study are presented in Table I. Both
specific association effects and bulk solvent medium effects
are observr:d. There is no good correlation between the
coupling constant and dielectric constant as has been ob-
served fort geminal HII couplings. The PH coupling constant
is greatest in solven'ts which can form hydrogen bonds to
the phosphoryl oxygen. The difference between the smallest
and largest observed PII coupling affected by the.solvents
studied is 46.6 hrz. This is the largest observed difference
in couplings yet rePorted.

We also wish to note that it appears that the effect of
solvents.on the PH coupling in diphenylphosphine also in-
creases in the same manner as observed for dimethylphos-
phite. This may indicate that the signs of the PH coupling
constant are the same in these two molecules.
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C
Dr. Bernard L. Shapiro
lfiay 6, 1968
Page 2

We are currently studying solvent effects in a series of
similar molecules as well as on the effects of metal ion
complexation to dinethylphosphite and tetramethylphos-
phoramide. The results and interpretations will be pre-
sented later.
Sincerely s,

Robert T. Iwamasa
Chemical Physics Research Laboratory
1603 Building

csk

t

(-



I I 7-54

l.
2

3

Solvent

Cyclohexane

Toluene

Benzene

Carbondisulfide

Nitrobenzene

dr-Acetone

Pyridine

Hexametfrylphosphor-
amide

N, N-d iuret hylace t anide

Carbontetrachlor ide

Acetonitrile
l 14 dioxane

Methylenechlor ide

Nitrorrethane

Acetaldehyde

Dlmethylphosphite (1)

d-Chloroform

€ycLohexapö1

Benzaldeüyae

tert-Butanol

TABLE I

€

2.O

2.4

2.3

2.6

32.2

19.8

12.3

2.2

37 .O

2.2

9. J.

35.O

22

4.6

l5.o
18.O

24.O

33

Pn" I "n=

687.7

688 .4

688.5

689. 5

690.8

691.2

691.2

692.O

692.r

693,2

693.6

693 .8

694.O

695.9

696.O

696.6

697.7

70L.2

701.3

7o,4.O

7o7.4

708.O

7o9.9

726.3

734.3

- Ocps (rel. int .TIUS)

-393 .4

-382. r

-383.5

-394. 6

-410.3

-401.8

-409.9

4.

5.

6.

7.

g.

9.

lo.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20-.

-397.7

-406,2

-397.5

-401.5

-3g7.7

-403.o

-399.4

-401.o

-4O4.'I

-406. o

-4c,4.o

-409.4

-40,4.o

-4o,4.3

-4c7.o

-404.6

-4L6.7

-430.9

2L. C%oCH2C%oH

22. Ethanol

23. Dlethanol

24. Water

25. Trifluoroacetic acid

80
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Prof. B.L. Shaplro,
Departnent of Chemlstry,
Stanford Unlverslty,
Stanford,
Callfornla 943O5,
u. s.A.

Deer Prof. Shaplro,

Shleldlns ol Methvl Groupc ln Alkvlbenzenes

lfe have recently been applylry Nffi to thc quantltatlve and qualltEtlve
study of mlxturec of alkylbenzcnes. Anongst many nodel conpoundc (supplled
by Dr J.R. Nool of thls lrboratory) her been thg serles of 1- to 6-phenyl-
dodecenes. Meecurementr serc at 100 Mllz on 50% rolutlons ln CCln. Consldere-
tlon of the chenlcal shlft of the mcthyl absorptlons relrtlvc to the dlstance
from the phenyl. group produced the recult shown ln thc flgure.

1.3
6t*"

(ppm)

1.1

0.9
O?O-O-O

O-O-O-

I

o.7

246810
Number of carbon atoms between nethyl
and phenyl grouPs

The ö-velue for an absclrsa of zero would come fron toluene, et
- 2.3 ppm. The mlnlmun can.be explalned when lt lc rcellgcd that, wlth
lncreaslng length of the alkyl chaln, for propyl (ebcclrga 2 ln the
flgure) ls lt flrst posslble to posltlon the methyl group above the
aronratlc rlng. Consequently the methyl w111 spend a part of lts tlme
ln thls teglon of shleldlng recultlng from the rlng currcnt. Wlth the
tonier chaln lengths thls porclblllty for the rnethylc bccomes more remote.
The effect ls gomeshat analogous to the recults obccrved (lYeugh end
Fesrenden, J. Am. Chem. Soc. p, 846 (1957)) for the 1'4-polymethylene-
benzeneg. It ls, howev€r, perhepe surprlslng that chemlcEl shlft dlfferences
sere stlll neasured for methyls 10 and 11 carbon etomc dlstant fron the
benzene rlng. We are at present studylng the quentltatlve espects of these
resultc and thoseof many other such models.

0

Yours slnccrely,
.-\ u \

D.J. Frost -D'\ '-' r

J. Barzllay -*:7\
Unilever Research LaboratorY
Vlaardlngen (The Netherlends)
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tELEGRAMs :'TECHNOLOGY'

INDIAN INSTITUTE OF TECHNOLOGY KANPUR
KAilPUR. U. P, IT{DIA.

PbJJ/EffRfi'ftrIää7 May 28 1958

TELEPHoNES t 37 l2l To 371e5

lro
Etqr

Bffeot of lnhomogeaeLty l-n reLaratloa
studles by Doub1e Resonance.

Profeasot B.Ir. Sha,P
Departnent of Ched'
St-anforcl UalversltY
SIASFORD. Ca]-if.

Short tltIe:

Dear Profeseor Shaplrot

fhqnk you for the remind.er. - te bpy" just -conpleteötbe a:rafyefä of relaxatlon effeots la the steadbr-glate
clouble räeonance späctra of the rlrg prolon9 l? 2r6-dlbro-
rärnfif"e(p") ta inrcn re hav€ noti.cä6 that the effeot
;ifih;ilä;dity-oi tue appli-ed nagnettc flelit_ plsys e

"ätUäl 
crüei^a.l iote. Ag Läs been polnte cl out by lleenan

ä.i-UaäiJoaf tne contrlbutioa of Lnlromoge4glty to the
linewiAtb ls üifferent for dlfferent transitlons ln a
double resonance epectrr:m. fhis eaters the denslty-natrlr
iömaf iEn ia tbe föLlowlne way3 [he llnegfaapg -lr_ lhle
iornafigm is a l,orcntzLan-witL a fuL1 wldth at half belgbt
äiv"n ti Boo, oor=Q/tz)oo, lbe peak beight' whicb oae

rants to use for oouparlson wtth experineat, 1s proportional
to^-uv 

G)|.o, I (i +o o) o,o, - (i +o o) on)/eoo, s.s.,

(for the case of strong lrradiation) where (I+)oo, ls the

matrlx elernent of f+, anct (i+oo)oo ls the aiagonaf eleuent
of the etationqrT part of the spln tlensit3r n_atr{_lT the
rotatlng irame?. ine intronoge4ä-:.ty can noy be -addetl to the
;;üi;;"ty iu.e methoil sussgqtg-d bv- -Abrae-1: a detailecl
äänsiaerallon shows thatl-if the ähape of the nagnettc
i:."iA ls also asgr:mecl to be Lroreatzian w'itb a certain width
Ä Ho, tbe peak helght will be given bY

(+)3" 11i +oo)c,d- (7, +oo)ool

Roo, s.s, * (or)oo, ( Inhonogeneity)+(ao)cc, ( other caue-")
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..2

ücre the Ocnonlaetot not laalude g all ^ lource 3 of
llacrlilth lnoludLag retaratloa, lahonoieacttyt
lngtabütty eto. llbe flrst tern hes to be celoul-
atcil oa thä bagls gf e ohocea rel'arrtlon leohanfun.
lhc lahorogänclty ooatrlbutlsn oan bc corputeü fto^l
ipl.ot of Em fräqnenplf a --, Yg. the ?re-gueacy-off-
gct"of lrrarliatlo#. llr fäEt te:cn 1s a cna,].]. ooaltazt
teotot ;bl.ol ugr be ersuroü to be the lalG for all
transltlott.. lhc ücaonlaator la tbe above cxprerelon
1r Jurt tbe obrrrlil llaerlitthl. lbe thcoretloal
relättve Lateacltlcr ebou.ld. tbcreforc, bc oalorüatedl
bv afvfd,{-g tbo nrirrator, oonputeü for a partloular
rätarattoa-Brooolg' by the obgcrrud llaeridth retbcr
the! by L-, --, . .l obrparieoa f,tth the crperlnnt
toul[ tnsf,*fääa to nore- aosurate, ooaolustoas. ttrtbcr
dletrge of tb{C rorik are ber*19 rrltten up aill roulrt lc
avalleblc prcttY loorr

Ioun ,

f3-ü
(8.D. f,agcarrra Ero)

(.lntl runar)
ngtE8lrcEs
1. l. Freenan and f.l. lntlcrcon, J. Chen. Phye., 1l, 2955t

L962t algo B. .treeman a3d B. Gestbloonr 3. C[GD. Ph;rs.'
{7,-2t1+r (rrszl

2. B.D. Iagcerara Baor P\y. Bev. , fjfl, L 167t(Se5)

tlc, ChrD. III7,.

^J

l. lbragary lrineiPl'r
D.ge 5O, O:ford llnlvr

Ignp
Fe6t)

r et frailrs
rrtt5r Prcrrt
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School of Ctrenistry,
Universiry of Bristol,
Cantockts Cl-ose,
BRTSTOL 8,
England.

31st Mayi 1968.

Dr. B. L. Shapiro,
Departnent of ChenistrYt
Stanford University,
Palo Alto, California 943O5.

Dear Dr. Shapiro,

Shifta in TrirnethylphosPhine Co@lexes

I.le have been etudying the pur spectra of an extensive aeries
of trinethylphoephine and t;in;ühylaisiue coqtexes with Pd(II) ' ?t(tl)
and Au(I). The shifts (eee Table) seemed to be showing a regular
tread witn natide until ne Eeasured the gold cornpounds where there ie
very little change in shift and this ie in the reverse direction to
that of the other complexes.

2

PtrClO(MerP) t
etrrrO(uerP),
PtrIOüerP),

[rnor] [rtclr.uerr.l
[etror] [rtnr'u"rr]
[rnor] frrrr.uerr-]

traos PtClr(MerP),
rr PtI2 (MerP),

cis PtCl, (,rterP) ,
' rtBrr(MerP),
tr PtI, (MerP) ,

AuCl.MerP

AuBr.MerP

AuI.MerP

*ltrr" * arrsl

tMe

8.46 ,

8.38

8.22

8.54

8.42

8.20

9.54

8.18

8.26

8.20

8.11

g .39

9.39

8.4L

J
PII

L2.5

L2.L

11.6

11.7

11.5

11.1
.t

7.6 1

7.5'l

11.5

11.3

10.9

LL.2

11 .3

11.1

3-JPrH

35.8

35.9

38.4

30.7

31.1

33.7

2L.2

23.L

35.6

36.1

36.1

T (c1)-t (r)
Me lle

4.24

-o.34

-o.36

-0.15

+o.02

Ihis and rhe lower change in o in the cis conplexes is explained if it
is a cis halide rhat causes rhe shift whilst a trans halide has- little
or no effect. This system also fits the results of Shaw et al 1 fot
similar octahedral compounds. These changes in shift are of the same

maguitude as those caused by exchanging x and phosphine (e.g. going
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from cis to trans isomers). If the change reflected an equivalent
change in the bonding of the phosphine, then qre must conclude that cis
halides have a large effect on such bonds. This is opposed to all
previous experience on square planar systems so some other explanation
must be found.

Ihe most obvious is a direct interaction through space.
Since the nearest approach of a proton
to the Pt-X is about 2.6 R and the halide
is likely to be near to this point along
the axis (2.4 to 2.7 g) such an inter-
action is quite feasible. Further, the
size of the shift caused by replacing Cl
by I decreases in the order

g

2'f J

H

f

(l'lerP/Pd) > (lterP/et) .a (MerAs/pa) >(l{erAs/Pt) 2.6
in agreement with the likely order of the
distance of H from the M-X axis.

Thus the situation is similar to that of the nethyl groups
in CH3CH2X2 where the rneighbour anisotropyt effect has been used to
exgrlaiu the shift of .5p.p.!r. to lower field on changing Cl to I
(after removal of electrorcgativity effects) . T.he spread of the effect
over nine protons in our case should be compensated by the shorter H-X
distance and the g,reater angle subtended by H to the M-X axis. As
this angle is near to 90", the shift should belblower field as
observed. Relation of this case to the hydrogen halides al-so suggests
that the neighbour anisotropy effect is a satisfactory explanation of
the results for thasG complexes.

Yours sincerely,

(7 #lA^
P.. J. Goodfellow.

1. P. R. Brookes and B. L. Shaw. J.Chem.Soc. (A) L967, 1079.

2. ll. Spiesecke and I.I. G. Schneider. J.Chen.Phys. 1961 , 35 722.
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Professor B.L.Shapiro
Department of Chemistry
Stanford. University
Stanford. , California

h,h c ts in 6-Dingthytaninofulvenes

Dear Professor Shapiro :

ile have analyzed. the spect""l) of I arrd 3. Close agreement bet-

ween experimental cunres and- plots of results from FREQINT IV

(A.A.Bothner-By) was obtained. witb the following paramete""2) t

ORGANISCH - CHEMISCHES INSTITUT
DER UNIVERSITAT

Albrecht Mannschreck, Ulrich Koelle

6s HEIDELBEnc, May lO, 1968
Tlcrgartonrtru0c

lllffi'J:' w..?*.17..-

IZt = 5.:S cps

Jz4 = 2'o5 cPs

Jz'. '2'ro cPs

Jt4 = 2.50 cPs

J7E - 1.50 cps

J+5 = 5'50 cps

Jzt = 4'58 cps

24 = 1.90 cps

Zj = 2.1O cps

,4 = 2.48 cPs

V5 - l.]8 cps

NLI
,zN:HgC Cl-13

H

aZ = 1.65

', = 
''54t4 = 
''17

"5 = 1.78

Solvent t QDQL,

H

H

H

T

a

T

t

2

7

4

5

= ,.72

= t.Bg

= 1.66

= 1.50eCH

,I

,I

J

J2 I r..

/N'{H3c cHg J4i = L5'5. cPs

T6 = 2.81 JZ6 = O.OO cps

Jt6 = O.OO cPs

J+O = O.85 cps

Solvent: CDrCN J.,e = O.45 cps

The assignments given are based. on other fulvenesg) 
"oa on the

fact?' ) th"t the 2- and 5-positions in ! are deuterated. in cHrOD.

vVe d,o not yet know whether the dinethylarnino group points towards
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H-2 or E-5. The parameters given by crabtree and. Berterri5) ro" 2

essentially agree with outs; ln ad.d.ition, our spectrun yield.s l+O

aad' Jrar &s it is better reeolved. than the published. oo"5).

lYe d'id. not eucceed. in gettiag the paraneters for both fulvenes
ln the sane med.iun, because the solvent-d.ep,end.ence of s is unfavou-
rable. literature aatal) for other eystems support the view that
the d.ifferences tn tr2, and. JuU betreen I *,1 ! are not d.ue to sol-
vation. The coupling constants ln the azafulveae I *" siml-Iar to
those in nor^naI fulvenes (e.g. SZ, - J4'- = 5.J-l cps in 6.6-d.iphe-

nyrfulv"o"')1, whereas r* alrd Ju, 1o 3 ehor some tend.ency toward.s

the smaller viciaal coupling constante ln cyclopeatad.Lene anions

(e.g. J o j.ZJ cps in the lnd.enyl "oioo])). [herefore, d.elocaLLza-

tlon of Jl el-ectrons in the grouad. state (see arrows in fornufa !)
seems to be d.ecreased. by the aza nj-troFen io I. llhj-s conclusion is
consistent with d.ipole monent measurer"ot"6), inirestigations of in-
tenral rotatioou), fornylatton6) and d.euteratlo n2r4) erperimente.

Sincerely yours,

,,ltl*fl(M (rz/\r/- /6b
Älbrecht Mannschreck U1ricb Koelle

f) Measured. at 1OO Mcps by Dr.J.C.Jochims and. Miss G.Taigel, Hei-
d.elberg.

2) A.Mannschreck and. U.Koelle, Chen.Ber., to be publlshed. (pre-
prints available).

,) ff.B.Smith, w.H.Watson, and S.Chiranjeevi, J.Am.Chem.Soc. 99.,
I4rB (L967) and. references cited. therein.

4) A.Ma:r:rschreck and. U.Koe1lel Tet3ahed.ron lretters Lg67, 867.
D J.H.Crabtree and. D.J.Bertelli, J.Am.Chem.Soc. €, 5VB4 (1957).
6) K.Hafner et al., liebigs Arul.Chen. 661, 52 (L96r) i 678, 79

(r9a+).
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INSTITUT TÜR ORGANISCIIE CHEMIE DER TECHNISCHEN HOCHSCHULE BRAUNSCHWEIG

PnOF. DX. PHIL., Dn. MED. h.c. H. H.INHOFFEN

Dr. Gisela Brockman:e

Dr. Hans Rrockmann jr.

33 BRAUNSCHWEIG
SCHLEINITZSTRASSE
TcLHodudrulc lrül
DuömN Inrdtut lrAX2zS
VorrrN 0531

29. Mai 1968

Herrn
Professor Dr. Berrrard L" Shapiro
Department of Chemistry
Stanford Uni-versity
Stanford,, California 94705
U.S ,4.

Sehr geehrter llerr Professor Shapiro !

BestirnmunE der relativen Konfiguration d.urch induzierte
Konf ornationsänd erung .

Bereits Wo,od.ward 1) zeigte, daß sich Chlorine in J-stetrung
leicht substituieren lassen; es gelingt zum Beispiel das

d-ivasserstoffatom io 1 elektrophil durch Deuterium od,er

Chlor zu erset zen". Daß wirklich rlas 6-'dtlasserstoffaton
substituiert wurde, folgerte man aus dem Fehlen des Methin-
protonen-Resonanzsignals bei höchsten Feldstärken, das auf
Grund theoretischer tlberlegungen dero d-Proton zv.geordnet wurde 2),

Im Zusamnenhang rnit anderen Substitutionsrealctlonen wurden am

hiesiqen Institut verschiedene d-Cnlor-chlorine hereestellt und

ihre NMR-Spektren gemessen. Im Vergleich zu d.en Chlor-freien
Verbindungen treten in d.en Spektren einige charakteristische
Veränderungen auf, die besonders ausgeprägt an den chemischen
Verschiebungen des 1-t/iethylEruppen-Signals und der 8-Wasser-
stoff-Resonanz zu erkennen sind (Tabelte). Damit scheint uns
die (onstitution der d-Cfrtor-chlorine unabhängig von obleem
Argunent 1'2) bestätiEt zu sein.

Eine wei-tere Beobachtu:rn liißt auf die relative Stereochemie
an C-7 w4 C-3 schließen. l{immt man äDr daß wie aurch-.Te-sq-
llebhyleruDDen in peripher substituierten Porph;rrinen )) die
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zHs cHlc

CH Hg

X

CH3ru,,

H

clts

?' tt'
lla co3cH5

coact

! X = H; R = II

? X=H;R=COZCE.T
2 f,=H;R- COCH,

! X = Cl; R = Il

2 X ' CI; R - colcH,
g X=C1;R-COCH,

?.

Tabelle: ektren in CDC] 0.0 m

Chenische Verschiebunc in pDn.

Protonea 1 2

8-H

7-E
4.49
4.?1
v.v8
1.7,
1.61
1.71

4
4

t
1

t

91

,9
,6
t4
56

4.t7
4.V9
t.t1
,.27
1.55
1.71

4.9,
4 "29
,.r2
,.27
7.52
1 .64

6-2a4 2

1

7

-ffi7

4.r9
4.41
t.r2
7.28
v.r7
1.72

4.86
4.29
1.51
1.27
,.48
1.61

-ffi,,

a

a

a,-cH
8-CH

t
1

I .rB

Planarität des Macrocyclus auch d.urch ein 6-ständiges Chlor-/
atom aufgehoben wird., und slch die dem meso-Substituenten be-
nachbarten F5rcro1- bzw. Dihydrop;rcrolenin-Ringe aus der Ebene

d.es Moleküls herausdrehenr so läßt sich die d.iamagnetische
Verschiebung der Signale der 8-Methylgruppe und des f-Wasser:
stoffatoms ntrr clad"urch erklären, daß diese auf der qleichen
Seite des Dihydrop;rrrolenin-Ringes stehen. Durch die Einfiihrung
elnes d-Cntorsubstituenten und den damit verbundenen iJbergang

des Moleküls aus elner weitgehend planaren in eine nicht
planare Konformation werden die 8-Methylgruppe und" das
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Z-Igasserstoffaton dem paranagnetischen Entschirmbereich cles

Ringstromes weitgehend entzogen, während das B-Froton stärker
in den paranagnetischen Entschirrnbereich hilreinged.reht wird .

, Of" abgeleltete trans-Konfiguratlon der Wasserstoffatone an

C-7 qnd C-8 wurde erstmals von Fischer ' )o""totet und steht

ln Einklang nit Brgebnissenr-*1" nan d.ureh oxidativen Abbau

vo'n Chlorophyll-Derlvaten 5$) sopie ilurc,h Interpretatioa d.er

Kopplungskonstj"t" J?rg Ln den NMR-Spektren von Phäophorbiden

erhal-ten hat .

Wenn auch clas Resultat unserer Untersuchr.rngen nieht neu ist,
so kann d.och das Prinzip der Bestinmrng von relatlven Konfi-
gurationen durch induzierte Konfonnationsänderung auch bel

verbind.ungen angewendet werden, bei denen sich kelne Möglich-

kelten zur Konflguratlonsbestlnnrng auf Gnrnil von Kopplungs-

konstanten bieten.

1 ) R.B.Wood.tard. u. V.Skar16, J.Äner. ehen.Soc. 92, 4676 (9A1) .

2) A.E.Pullman , J.Äner. chem.Soc . ü-, ,6 (1961) .

, A.H.Jackson, 9,[@ u. D.trTarburtontt)
J. ehem.Soc. 1961, jrt.
E.Fische! u. EG@t

-

.Abrabam

G.E.Ficken R. B. Johas

-t-

liebigs Ann.Chen. fl., 2OB (1942).

llr R.P.Linstead J.ehem.Soe. W' 2272,
4)
,) t t

6) H.Broclonann !.

internat.Edit. 7, 221 (1968).

7) G I Closs t J. J.Katz
J.Amer.chen.Soc . ü.r r8O9 (1961).

, Aneew. Chem. 99, zrV (968) ; Angew. Chem '

^ F.C.Penninston. M.R.Thomas u. E H.Strain t

Mit vorzüglicher Hochaehtung

Ihre

',*rr('a ß r, "/r"*' 
a,/.u'L

I
l{t^ thtcobrs,

^(
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Bell Telephone Laboratories
Mountain Avenue, Munay Hill. N. J. 07974 Telephone 201-582-3000

May 31, 1968

DR. BERNARD L. SHAPTRO
Department of Chemlstry
Stanford Unlverslty
Stanford, Callfornla 93405

Dear Dr. Shaplro:

I would l1ke to brlefly discuss our use of the HA-100 1n
so1ld state studles. The relatlve errors ln any fleld
dependent rneasurement (e.g. shleldlng anlsotropy) are re-
duced by golng to hlgher f1e1ds. In our work the so11d
state resonances were observed dlrectly 1n the absorptlon
made at the output of the V-4311 unlt. No audlo modulatlon
was used. The fleld sweep was gained by applylng a sultable
(f.e. llnear and stable) r*rp voltage at thä ifefo control
lnput to the magnet power supply (1n place of the super-
stablllzer). Slnce so11d state resonances are qulte weak
due to thelr breadth, the 0-1024 tlme averaglirg computer
was employed. The ramp voltage of the C-1O24 served as a
sultable f1eId control lnput. The V-43lL output at J314
was connected to the analog 1nput. Sweep number, rate and
wldth were adJusted accordlng to resonance wldth, saturatlon
condltlons, etc.

Thls technlque has been applled to shleldlng anlsotropy studles
of fluorlne contalnlng compounds. t'le have some data on sol1d
XeF2 and other fluorlne compounds which we hope to publlsh soon.
(tfre 1OO to 94 Wtz converslon went qulte smoothly). .

Slnce dlscusslon of chernlcal shlft scales seems 1n vogue these
days, I would also l1ke to lnsert a few comments. Based on
some work on gaseous HF at Wlsconsln, Professor C. D. Cornwell
and I have developed what we thlnk 1s a very adequate absolute
shleldlng scafe for fluorlne nuclel. Most of the compounds
placed on the scale are gaseous but we have included 11quld CCL?F
to enabl-e llquld measurements to be tled 1n. Thls work w111 be"
publlshed soon ln the Journal of Chernlcal Physlcs.

Sincegel y"/
3,r( lL*e-*^**,-,

MH-1519-DKH-MS D. K. HTNDERMANN

T1t1e: I) Sol1d State Studles wlth the HA-]OO;If) e Fluorlne

1

Absolute Shleldlne Sca1e.
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CALIFORNIA INSTITUTE OF TECHNOLOGY
PASADENA. CALIFORNIA 91I09

Division of Chernistry and Chernical Engineering

May 2), 1968

Dr. Bernard L. Shapiro
Departrnent of Cherni stry
Stanford University
Stanford, California 94305

Dear Barry:

Noise Dec oupling. r3C Sp."tra of Cholesterol

Frank J. Weigert

JDR :FJw /bi

The developrnent of practical noise decoupling procedures by
Roy Johnson has led us to investigate extension-to l3i spectra of
cornplex organic rnolecules whe-re splittings associated with strongproton-proton couplings result in poor signal-to-noise ratios. selec-tive proton decoupling (a la David Grant) can relieve the sihration butis exceedingly tedious and wasteful of spectrorneter tirne. The prob-
lern is illustrate{ by Figure 1 which shows a r000-scan spectrurn of a
1. I M solution of cholesterol in cs2 over a 100o-Hz 

"*uJpwidth.
Noise decoupling with the hookup shown in trigure 2 using about

a 300-Hz bandwidth drarnatically irnproves the choüsterol 
"puät"orgas can be seen in Figure 3. W'e can distinguish 26 out of Zl-separate

carbon resonances and our next job will be to find out which arä which.
Sirnilar spectra have been easily obtainable of terpenes (pinenes and
squalene) and sugars (sucrose).

With all good wishes,

Very truly yours,./-l l,

Jü0k
John D. Roberts

Y"-Ä
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Cholesterol - l. I M in CS2 - without
decoupling - f000 scans

(tne Z-vinyl carbons 1000 Hz downfield)
5

I Figure I.

DFS spectrorneter
probe

30 MH

01s

-11200 llzl+

6o tvtHz

60 tvtHz
* noise

I
100 pprn from
benzene

t

Boonton Power
Amplifie r 2304

Hewlett-Packard
f05l4A Mixer
(double r)

Hewlett-Packard
I05l4,A Mixer

Hewlett-Packard
5I00 Frequency
Synthesizer

Hewlett-Packard
37ZZA Noise
Generator

Figure 2.
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Cholesterol - l. I M in CS2 - 1000 scang

(the 2 vinyl carbons 1000 Hz downfield)

l.-200 }Jz-d
I

100 ppm frorn
benzene

Figure 3.
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