
last years of his life he collected his lecture notes into 
a series of six books, entitled Lectures 01% Thcore t i~u l  
P78ysics. The succi~ssire volumes cover mechanics, the 
mechanics of mrdia,i l ~ ~ f o ~ ~ n ~ a b l e  electrodynamics, 
optics, thern~oilynarnics and statistics, and partial dif- 
ferential equations of physics. All these volun~es ex- 
cept the one on thennotlynamics and statistirs have 
appeared in English translation as  11-el1 as  in Crer~nan; 
he had nearly eonlpleted the ~nanuscript fo r  this rol- 
ume a t  the time of his death. Like ltiu rarlier books, 
these vorks arch rharartel.ized by extraordinary clarity 
of expression and argun~rnt .  

Som~nerfelil received many honorary degrees and 
awards, ant1 ~ v a s  honorary men~ber of ~ n n n y  scientific 
academies. T ~ v o  yrnrs ago the American Assori:ltion 
of Physics Teachers presented to him the Oersted 
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Recent pharn~acological investigation (1)  has shown 
that certain ethinyl tertiary carbinols (2) exhibit sig- 
nificant hypnotic activity in several species ca nice, rats, 
guinea pigs, r:lbbits, cats, dogs, and monkeys). Hyp-  
notic effects follo~ved oral as  ~vcll as pat*enteral ad- 
ministt*ation of the compounds. Earlier inrestigators 
have described the induction of generalized central 
nervous system drpression in esperinlrntal animals 
with tertiary carbinols (3).The only tertiary carbin01 
to attain clinical use as  a hypnotic is anlglene hydrate, 
a saturated rornpou~td (4, 5). I n  our studies, the sim- 
ple unsaturatc~d ;tliphatic cai*binols were found to pos- 
sess high nctiritp, desirable duration of action, and 
low tosicity. Of the latter group, 3-mrthyl-pcntyne- 
01-3,1 was considered worthy of extensive pharmaco- 
dynamic, biochemical, and clinical study. I t s  structural 
formula is 

CHd 
I 

H C  C-C-CH,-CH, 
I 
b~ 

Barbiturate potentiation in the mouse (6) and di- 
rect l~ypnotic activity in dogs were used to evaluate 
quantitr~tirely the oral hypnotic efficacy of the test 
compounds. The hypnotic effect was characterized by 

1 Dormiaon, trade-mark of Schering Corporation, Bloom-
field, N. J. 

JIedal, in recognition of his outstanding contributions 
as a tianc.he~. of physics. Addition:~l 1.ec.og11ition of 
S o ~ n ~ ~ ~ i ~ ~ . l ' o l d ' s  aconti~ihntions a4 an investigator and 
tc~ac.llc31,was given by his stntli~nts in four memorial 
v o l u ~ ~ ~ i ~ s :the book Probleme cler niotlor~ze~zPhysilc, 
celeb~.:~tinghis sixtieth birthilny, the December 1938 
issue of P / I ! J x ~ ' c ( ~ ~  ct>lid~~'atingR P Z ' ~ ~ ~ ? U ,  his seventieth 
bi~.tl~day,the book Cosn~ic  It'cttlici!io~~, fil'teen lectures 
edited by IIi~isenherg and given ill honor of Sommer- 
fcld's sc.vtlnty-fifth birthtlay. and thi. A~~gust-Sovem- 
b t ~194s issue of the Zeitsc.hvif/ f;ir A'cr/~trfor.~chzing, 
1iono1-ing his eightieth birthday. The hazard of a 
~nechnnizeil 1vo1.1d has prevented his stutlents from 
celcb~~ntingduring his lifetin~e still further annirer- 
saries of the bi~*th of this g r m t  Illan. \5711o 1.c1tnined his 
extraordinary niental vigor and acuity u p  to the end. 

the appearance of a distinct and sequential reaction 
pattc1.11-scltlation, loss of righting rtmflvs, and sleep. 
An interrsting pnl.allel in relative hypnotic activity 
fo r  3-111(thy1-pentyne-01-3 and other 11yl3notics was 
found in e s p c l ~ i ~ ~ ~ c n t a l  (Table 1 ) .  animals ant1 in I I I W I I  

(The value of 100 has been arbitrarily assigned to 
pentobarbital sodium.) 

TABLE 1 

ORAL ACTIVITY OF 3-~~ETHTL-PENTYNE-OL-3AND OTHER 
IIYPNOTICSIN EXPERIIIESTALAKIIIALS 

AND IN MAN 

Human Relative activitv ' 

doseDrug 

kg) %an D o g  Mouse 

3-9Icthyl-pentyne-01-3 is distinguished by a high 
selectivity of action. T?71~cn nlc~asured in rats a t  the 
n ~ a s i n ~ a ltolerated dose, according to a modified TVolff- 
I Iardy procedure (7, 8), it  was not analgesic (1).  
The al~sence of analgesic effect mas cnnfirlned in mice 
and dogs. S o  anesthesia was obserrcd when the com- 
pound \\*as administered intravenously to (logs in sub- 
lethal alnounts. This absence of anesthrtir properties 
was ol~served in mice and rats also (1).  TI7hen tested 
according to the in vitro IIagnus-Dale technique, 3- 
n~ethyl-pmtyne-01-3 mas found not to possess anti-
spas~nodic action. Furthern~ore, in marked contrast to  
barbiturates and other hypnotics, S-methyl-pentyne- 
01-3, e17cn in large doses, did not dcpress respiration. 
Caffeine given parenterally caused rapid recovery 
from the deep hypnotic state induced by overdoses. 



No undesirable aftereffects have been observed in ani- 
mals given overdoses of the drug. 

Several n ~ c n ~ b e r s  of the class were tested for  acute 
toxicity in  rodents and dogs by oral and parenteral 
routes. Among these, 3-~nethyl-pentyne-01-3 was nota- 
bly low in tosicity. The acute oral LD,, fo r  ~nicc, rats, 
and guinea pigs, ranged from 600 to 900 nlg/kg. The 
animals died in a state of coma. A few active com-
pounds with low acute toxicity were tested for  chronic 
toxicity in mice, rats, and dogs. 3-~IethyI-pe11tyne-o1-3 
a t  200-300 nlg/kg/day (approsin~ately 70 tittles the 
recommended hunlan dose) did not produce any gross 
or micropathological changes. Blood sug:~r levels, 
hemoglobin values, and erythrocyte, ~vhi tc  blood cell, 
and differential counts were norlnal. Dogs that had 
received chronically 3-methyl-pentyne-01-3 per os 
showed norinal renal function (phenolsulfonpl~thalein 
test). 

I n  metabolic studies on 3-methyl-pentyne-01-3, the 
acetylenic I~ydrogen was used to identify and estilnate 
the oompou~ld through the formation of the silver 
acetylide and the niicrodetermination of silvcbr (9 ) .  
Following the oral adnlinistration of 3-~nethyl-prn-
tyne-01-3 (200 n~g/kg)  to adult dogs, 0 .54.6% of the 
total dose was cscretcd in tlie urine during the first 
24 h r ;  thc~~rnf tc~r ,  only traces could be dctecetcd. I n  
prelinli11al.y trials, no drug was detected in the urine 
obtained fl*oln three human subjects during a 60-hr 
period af'tc~r a sillglc oral dose of 100 mg. I t  was esti- 
mated that no nlore than 8% of the total dost. could 
have been prt~stlnt in any 4-111- specilncn. Follo\ving 
intravenous ntl~ninistl~ation to dogs (200 mg/kg), i t  
was fount1 tl1:tt tllc blood contained during the first 10 
min 20% of' thc total dose; 110 drug could I)c d ~ t r c t e d  
in the blootl : ~ t  2 111,. Analyses of rat  tissurs (I)r:lin, 
spleen, kidney, adipose, ~nuscle, and liver) taken while 
the anin~als  were still under the hypnotic artion of 
3-methyl-pentyne-01-3 (800 nlg/kg), rrrc:llerl that 
adipose, ~nusclc, and liver tissues together containetl 
approxin~ately 20% of the total dose. Ko unrh:ingcd 
compound 11.n~ found in any of the organs or tissues 

Complete blood counts, urinalyses, blood sugar, blood 
urea nitrogen, creatinine, total serultl protein, albu- 
min, globulin, phosphorous, alkaline phosphotase, 
total cholesterol, free and combined cholesterol, and 
in addition, the icterus index, Van den Bergh, thymol 
turbidity, or ccphalin flocculation values \\.ere deter- 
n~ined, before and after medication tvitli 3-nlethyl-
pcntyne-01-3. These clinical laboratory tests indicated 
that there were no pathological changes attributable 
to  the drug. 
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The anemia associated n-it11 leukemia and neoplastic 
discbases is still not colnpletcly undt~rstood; infiltration 
of the bone marrow in some cases, \\.it11 cro~vding out 
of the eiythropoietic tissue, has been postulated as  a 
significant factor in the pathogenesis of the anenlia. 
IIo~vevcr, Huff and co-workers (1)hare shown with 
radioactive iron that in some paticlnts with leulien~ia 

when the rfft1c.t.; of the drug were no longer ~ n ~ r ~ i f c s t .  the rate of production of red blood cells was greater 
I@ vitro esprl-irncrlts in which 3-methyl-pe11t~-ne-ol-3 
was added to nlrolc blood from dogs and rants indi- 
cated that thrrc n a s  no breakdown of the cornpound; 
i.e., the acrtylc>nir hydrogen was still present. 11o11~- 
ever, slices of kitlnry or liver, and to a lesser degree 
slices of brain, changcd this molecule in such a way 
as  to rentlrr it nonrractire with the silver reagent ( 9 ) .  

I n  a clinical study in 134 subjects, the majority of 
whom pt~evion4y required barbiturates fo r  sleep, 3- 
methyl-pct~tyi~e-01-3was found to be highly active, 
without tovic effect, and free from undesirable side 
actions (10). The effective oral dose in adults was 
200-300 nlg. Slcep was brought ahout in the ~na.jority 
of p a t i o ~ ~ t s  than 1/2 hr. The patients who re- in lt'.;s 
ceived 3-111ethyI-pc.nt?ne-ol-3expcrirnced reqtful sleep 
and hat1 no "hanjio\~crl' upan nwakening. A nutnbrr of 
patients have brrn givm daily doses of the cotnpound 
for  more than 6 months without any untoward effects. 

October 12, 1951 

than the 0.8% per day that would 13t. antivipated if 
the cells lived a norrt~al life span of apprositnately 
110 days ( 2 ) .  These sanie workers sho~ved that in 
polycythcmia vera the rate of production of red cells 
was ~nuch greater than 0.8% per day. These findings 
may be esplained by postulating a decrease in the 
life span of the red blood cells in these diseases. 
Using N1j-labeled glycine, which Shemin and Ritten- 
berg ( 2 )  denlonstrated to be a specific precursor of 
the porphyrin of l~emoglobib, London et al. ( 3 ) found 
a nornlal life span of the red blood cell in a single 
case of polycythrmia vera. 

Since C14-labeled glycine has been shown to be satis- 
factory for  the labeling of ra t  hemoglobin (4, 5 )  and 
for  the determination of the life span of the red blood 

1Tliis xtlitly \\-:Is siipported in pnrt hy tlie Atolllic Enerpg 
Conlniissit~n :~nll the U. S. P ~ i l ~ l i cI1e:lltll St'rvic~b. 

2 I'i.t~aentt~11I ~ ~ I theI I ~ for ClinicalAlnerir:ir~ Fe~lt'~'!~tiou 
Research, Atlantic City, N. J., May 1, 1031. 
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