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240 1 C Integrating Digital Voltmeter 

135 REASONS WHY 

The Hewle t t -Packard  2401C DVM keeps improving and improving. just about everybody in  the hp 
organization, engineers, test personnel, production and line people, and o f  course, marketing people, who 
know what you want and who want t o  offer it, keep making this instrument berter. 

That is why the 2401C has been changed 135 times since it became the world's ~:ct DVM t o  use the 
integrating-principle, lets you make low level measurements in  the prejence o f  extrem noise. 

Some changes you have seen: A sixth digit  t o  get maximum use ou t  of the instrun.?nt's built-in 300 
per cent over-ranging capability. Optional autoranging at 6 m sec per range, the tal ?st available. 
Integration around zero w i th  a reversing counter, no zero foldover, even w i th  positive/negLCive-going 
noise on  the signal you want t o  measure. Improved accuracy o f  0.01 per cent reading -1- 0.005 pel :onr 

of  ful l  scale I digit. 

And a lo t  o f  changes you have not  seen: New, advanced components for increased performance and/or 
reliability. N e w  engineering t o  keep the 2401C ahead i n  performance. N e w  production techniques t o  
keep the price in  line. Tha 2431C offers tested and proved RFI performance. It has a federal stock 
number for easy specification, too. 

Nobody at Hewlett-Packard lets this DVM rest, it just keeps getting improved. That is why it is 
so far ahead. I f  you have a measurement problem, involved w i th  getting accurate dc measurements 
(0.1-1000 V ful l  scale) i n  the presence o f  a frustrating amount of noise, you should not  le t  the 2401C 
rest, either. You should have it on your bench. 

DYMEC - a division of HEWLETT PACKARD COMPANY 
For details please write to: 

SOLE DISTRIBUTORS 

T H E  S C I E N T I F I C  I N S T R l l M E N T  Cfl W P A N Y  L I M I T E D  
ALLAHABAD BOMBAY CAI.CUI'T.\ NADRCS N E W  DELHl 

H e a d  Of f i ce :  6 T e j  Bahadur Sapru Road, A l lahabad  

ISIR MAY 1966 



E R R A T U M  

The bibliographic details of the book " Statistical Theories of Spectra: Fluctuations" 
reviewed in the January 1966 issue [25 (No. 1) (1966), page 321 are incorrect. The review, 
with correct bibliographic details, is published again on page 219 of this issue. 
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TO COMBAT ,, 
PROTEIN MALNUTRITION 

insist on 

H Y D R O P R O T E I N  
(Oral & Injection) 

Rich in Essential Amino Acids 

Biologically Adequate 

Lysine 
Histidine 
Arginine 

Threonine 

Proline 

Tryptophane 

Methionine 

Valine 

Phenylalanine 
Iso-leucine 
Leucine 

Waght r e s p a n  of  motein depleted rats 14 

feeding of H&roprotein. 

BENGAL IMMUNITY Co. Ltd. 
I 153 DHARAMTALA STREET, CALCUTTA 13 I 



ELECTRO LY TI C 
CON DUCTlVlTY 

EQUIPMENT 
Electrolytic Conductivity Solu Bridges, Indicators, Recorders and Controllers Soil 
Moisture, Salinity and Fertilizer Testing Equipment Concentration Indicators and 
Controllers for acids, alkalies, detergents, electroplating rinses, etc Gas and Steam 
Analyzers Continuous Sugar Detectors = Dissolved Oxygen Analyzers 

.... ... ,N,, 
Get complete details from BLUE STAR ofices at ? 

CEDAR GROVE OPERATIONS 
Connaught House. Connaught Circus. New Delhi 1 
Band BOX House, Annie Besant Rd.. Bombay 18 

Sold and serviced in India exclusivelv bv 7 Hare Street. Calcutta 1 
23/24 second Line Beach. Madras 1 
7B Kaiser Bungalow. Dindli Road, Jarnshedpur 
14/40 Civil Lines. Kanpur 



F O R  I N D U S T R I E S  -Textlfe, Glass, F O R  H O M E  A N D  C A N T E E N  ETCP 
Engineering and all other industries for Cooking & heating In Kitchens. 
controlled & efficient heating. Dormitories, Hospitals & Hotels. 

F O R  P L A N T A T I O N S  - Drying and Makers 6 Designers of:  Cat Burners. Labordafy 

Roasting of Tea, Coffee and CashewNUt& Equipment. Water Stills, Woter Baths, Shaken, 
Ovens and Incubators. Equipment for handling on4 

F O R  LABORATORIES-  #toring Isotopes. Stainless Steel Fabrication. 
College. Research. Industrial. Ore Dressinp Equipmonf 

G A N S O N S  P R I V A T E  L I M I T E D  
P.O. B o x  5 5 7 6 ,  B o m b a y  1 4  



SCIENTIFIC INSTR UMENTS & EQUIFMENTS i 
for I 

Education, Research & Industry 1 
i _ I 

RESEARCH, STUDENT & DISSECTING MICROSCOPES 

MICROTOMES pH METERS PHOTOELECTRIC 

COLORIMETERS OVENS INCUBATORS WATER 

BATHS ANALYTICAL BALANCES LABORATORY I 
GLASSWARE. PORCELAINWARE & SILICAWARE I 

PHYSICS INSTRUMENTS i 
INTERNATIONAL 

AGENCIES 
- . . . - -- . -2 79 G H O G A  STREET. FORT, B O M B A Y  I 

RESEARCH MICROSCOPE Gram: 'SCIENAPP ' Phone: 253753 



Cauvery Brand 

STABLE 
BLEACHING 
POWDER 
for 

*textile bleaching, 

water purification. 

menvivonmental sani 

I THE METTUR CHEMICAL & INDUSTRIAL CORPORATION LIMITED 
Mettur Dam R S. Salem Dirt. 
I l o ~ ~ a p m , ~  Apnrr r: 

SESHASAYEE BROTHERS PRIVATE LIMITED I 

r 

NATIONAL HOUSL 6 TULLOCH ROAD. APOLLO BUNDER, BOMBAY-(. 
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Guaranteed Reagents for Analytical Use 
Fine Chemicals for Scientific and Industrial Use 

BIOCHEMICALS 

Amino Acids and Derivatives 

Peptides and Derivatives 

Nucleoproteids 

Inorganic and Organic Chemicals 

Indicators and Stains 

Tetrazolium Salts 

Photochemicals 

Radiochemicals 

Carbohydrates 

'Selecton' Reagents for Chelatometry 

R E A N A L  
Factory for 

Laboratory Chemicals 

BUDAPEST 

Export by 

MEDIMPEX 
Hungarian Trading 
Company for 
Pharmaceutical Products 

BUDAPEST 5 . P.O.B. 126 

H U N G A R Y  

AGENCY 

N. G. MEHTA,  64 Mahavir Building, Matunga (C.RIy), BOMBAY 19 



I TOWA-INDIA'S uWNQTHER FIRST ' - 

CLEAR AND LUMINOUS IMAGE 
MAGNIFICATION UPTO 400 
An ideal instrument for demonstration 

Also these Microscopes: 
e STEREO BINOCULAR 
0 METALLURGICAL 

C) BINOCULAR RESEARCH 
MONOCULAR RESEARCH and MEDICAL 

13 MONOCULAR STUDENT 
0 DISSECTING 
Manufactvred by : 

TOWA OPTICS (INDIA) PRIVATE LTD. 
in collaboraf~on with TOWA - Japan 
Regd. Ofice : 4, Daryaganj, Post Box 1685. Delhi - 6  Phone : 

\ Branch Office : 33. Sembudors Street, Madras-1 I 

From Ready Stock 
pH Meters: Beckman, Pl~otovolt, 

Ivletrohm 

Balances: Rosch, Lab-Clie~n., etc. 

Photoelectric Colorimeter: 
Dr. Lange & EEL 

Tintometer: Lovihond 

New Comparators: Hellige 

Ovens, Incubators, Hot Plates, etc. 
Laboratory Glasswares of Pyrex, 

Corning, D.G.\V., Sigcol, etc. 

Silicaware, Porcelainware, etc. 

Plcase contact 

SCIENTIFIC SALES SYNDICATE 
Palkhiwala Building. 2411 St. Dhobi Talao Land 

BOMBAY 2, BR 

Tel : 29160 Gram : CENTROFIX 

...... ...... -.-..- GRAM' ' ASHACOM PHONE. i > B S S  ...... ...... ...... ...... ...... 

...... 1. iiiiii ...... ...... ASSEMBLIES ACCESSORIES 

:::::: SUPERIOR LAMP BLOWN 
i::::: PYREX GLASS APPARATUS. ...... 
...... 
FiiiiI ...... OF ALL TYPES ...... ...... ...... . - 

I 
I 

...... ...... ...... 

...... -!J , --. ...... ..... ...... ...... ...... 6 Manufactured by 

SCIENTIFIC EQUIPMENT 
MFG. CO. 

An associate of 
m 

ASHA SCIENTIFIC CO . I 
DlkECT INPORTERS 8 MANUFACTURERS REPRESENTATIVES. 

503, GIRGAUM ROAD. BOMBAY 2. ...... ...... ...... ...... ...... ...... ...... 
Interchangeable L a b o r a t o r y ,  

Glassware 'our Spec~aI.~y' ...... ...... 
WE SUPPLY COM~LICATED RESEARCH APPARATUS I 

--A 

A12 JSIR-MAY 1Y66 



Reliable operation 

Solid construction 

Simple attendance 

Laboratory Instruments from VEB Labor- 

technik llmenau are reliable and indis- 

pensable aids in solving the problems 

arising in science, research, operation and 

quality control. They cover the following 

main groups: 

'.'.9CUUM TECHNIQUES 

ANALYSIS TECHNIQUES 

DEIONIZING PLANT 

ORDINARY LABORATORY 
INSTRUMENTS 

. ?Z LiVBTECHNIK ILlVIENAUl TAURINGEN 
German Democratic Republic - - ,- ,, 

AGENCY: 

MESSRS K. LAL BHAKRI  
P.O.B. 487, New Delhi, India 



o Electrlc Hoists III Liftinq Magnets 13 Pintsch Bamag AG, West Germacy 
Electromagnettc Belt Separators 0 Electro- 
magnetic Clutches and Brakes Sales Representatives: 

Exper~ence of the last several years is wedded 
to knowledge of today for Molwane to t~ OBWANE 
you the finest in  material handling equipment 
for steel, machine tool, s ~ ~ ~ ~ l ) u i l d t n g ,  trsns- 

P R I V A T E  L I M I T E D  
I?] h!;ba:na Gandhi R0.8d. Po51 Box NO. 1312 Bo~~ut,al t 

port, paper, rubber, tcxtlle and woodwork~nq Phonc ;5?;31 Gxm; CI!IFHOI:E' al l  oflmcer . Blancher a t :  

~ndustr~es.  We place thls ~nvaluable tlew Drlh8. Calcutta. Lucknow. Kanpur, Madras and Edngaiore. 
ence at your servlce w ~ t h  our w ~ d e  r 
PINTSCH BAMAG material handling 
ment of international fame. 



When you see the thrilling world of man- 
made colours around you-spectacular prints 
on your fabrics, co lo i~rh~l  inks in your 
magazines, pleasing pnlnts In the interior 
"I your home, fascinating tapestry and the 
attractive furn~shings of your drawing room, 
plastic balls in the hnnds of yourchildren- 

'ironember that COLOUR-CHEM, India's 
leading makers of Pigment Colours, is very 
moch a part o l  your daily Me. 

Backed bv 100 gems of 
Gmnm e.xipervnce 
COLOUR-CHEM LIMITED 
221, Dadabhoy Naoroji Road, 
Fort, Bombay- 1 
h dirrcr participarion with: 
FARBENFARRIKEN BAYER AG., 
Lewrkusen, W. Germany 3 
FARBWERKE HOECHST AG.. 
Frankfurt, W. Germany 6 

-2 
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Available from Stock 
* M E T R O H M  pH-METER E 350 

M~asur ing  range C-14 pH; 500 500 mV 

Accuracy of reading: 0.05 pH,  5 mV . Absolute accuracy: 0.1 pH. 10 mV 

* KUSTNER ANALYTICAL BALANCE, 
with and wi thout  air damping from Ger- 
many. Models AL 49 and AF 48 w ~ t h  
weight box 

Maximum load: 200 gm. . Sensitivity: I mg. 

* ENDECOTT'S STANDARD TEST 
SIEVES 

Contact: 

PHARMA TRUST . , 

kx i#  ' 114 Princess Street, Bombay 2 

r 
E B E R T  3.4 M E T E R  P L A N E  G R A T I N G  S P E C T R O G R A P H  

\ 

C H E M I C A L  'ANALYSIS 
O R  

P H Y S I C S  R E S E A R C H  

World's most advanced 
spectrograph, commercially 
available 

Extreme s~mplicity ol 
operatton (can be used and 
tnterpreted by novices) 

Very h~gh dispers~on and 
resolut~on at utmost flexlbil~ty 

A  Photographic Spectrograph. 
easily convertible into a Dlrecr 
Reading Spectromzter 

Sold & Serviced in India by: 

I N D U S T R I A L  & RESEARCH I N S T R U M E N T  COl; . 
D2. C O M M E R C E  C E N T R E ,  7 4  T A R D E O  R O A D .  B O M B A Y - $ 4 .  J 
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New Publications 

Indian Scientific & Technical Publications 
1960-65-A Bibliography 

lic~licarscs 4492 l~ooks, :lntl 768 ])criotlicals and reports on scientific and technical 

sul~jccts in Englisll ant1 Indian languages, published in the country during 1960-65. 

Contains Xutllor ant1 Slil~ject Indices for the Hooks. Also gives a list of Pub- 

lisliers with their atltlrcss. 

Pages xii+-284; Royal 8vo Price Rs 18.00 (S 6.00 or 36 sh.) 

Nucleic Acids: Structure, Biosynthesis 
and Function 

Contains 31 papers pertaining to  structure, biosynthesis and function of nucleic 

acids, presented a t  an International Sy~nposium on Nucleic Acids held a t  Regional 

I<esearch Laboratory, Hyclerabacl, during January 16-24, 1964. 

Pages xi+361; Royal 8vo Price Ks 20.00 ($6.00 or 40 sh.) 

. . , -  

COPZ'L'S available from 

The Sales & Distribution Officer 
Publications & Information Directorate, CSIR - Hillside Road, New Delhi 12 



ASSOCIATION OF FOOD TECHNOLOGISTS (INDIA) 
Central Food Technological Research Institute 

Mysore 

A PROFESSIONAL AND EDUCATIONAL ORGANIZATION OF 
FOOD TECHNOLOGISTS AND SCIENTISTS 

AFFILIATED TO THE INSTITUTE OF FOOD TECHNOLOGISTS, AMERICA 

O B J E C T S  

I. To stimulate scientific and technological researches on various aspects of Food Technology. 

2. To provide a medium for the exchange, discussion and dissemination of current develop- 
ments in the field of Food Science and Technology. 

3. To promote the profession of Food Technology. 

The ultimate object is t o  serve humanity through better food. 

M A J O R  A C T I V I T I E S  

I. Publication of "Journal of Food Science 81 Technology "-a quarterly. free to  all members. 

2. Publication of authoritative critical reviews by specialists in different branches of Food 
Science and Technology -an annual publication. 

3. Arranging scientific and technical lectures for the benefit of members. 

4. Holding symposia on different aspects of Food Technology. 

M E M B E R S H I P  

A credentials committee examines nominations for membership which is open to  graduates and 
diploma holders in Food Science and Technology and all those interested in any branch of Foot - -  
Science and Technology o r  in allied fields. The present strength of the Association is about 500. 
Regional branches of the Association are also being opened. 

Admission Fee Re 1.00 . Annual Membership Fee Rs 15.00 o r  $3.50 

P U B L I C A T I O N S  

SUBSCRIPTIONS 
--- 

For For Foreign 
members non-members 

Journal of Food Science & Technology 
(Quarterly) 

Reviews in  Food Science & Technology 
(Annual) 

For membership and other details, kindly address: 

THE HONORARY EXECUTIVE SECRETARY, ASSOCIATION OF FOOD TECHNOLOGISTS-- 
MYSORE 2, INDIA . . 

A18 
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NOW OFFERS 

BRAND 

B E A K E R S  AND F L A S K S  
LOW & TALL FORM R.B., F.B., & CONICAL 

UPTO 2 LlTRE CAPACITY UPTO 20 LlTRE CAPACITY 

F I L T E R  F L A S K S  
H E A V Y  W A L L  

D I S T I L L A T I O N  F L A S K S  

S T O R A G E  B O T T L E S  
NARROW MOUTH, WITHOUT STOPPERS 

UPTO 20 LlTRE CAPACITY. 
Manufactured bv : 

BOROSIL 
BOROSIL GLASS WORKS LTD. 
CHOTANI ESTATES, 
PROCTOR ROAD, BOMBAY-7 
Phone: 71166 

Grams: 'BOROSIL' 

I Branches 

I r,VAMBU CHETTY STREET, 19/90 CONNAUGHT CIRCUS 4 CANAL WEST ROAD, 
MADRAS-1. NEW DELHI-1 CALCUTTA-15 
Phone: 23775 Phone: 42176 
Grams: 'BOROSIL Grams: 'BOROSIL* 

I I CORNING@ i s  Registered Trade Mark of Corning Glass Works, New York U. I. A. 



Two stage. Rotary Vacuum 
Pump, suitable only for 
power drtve through V-Belt. 
mounted on C.I. Base Plate 
with Electrtc Motor. 

*Ultimate no-lead Vacuum : 
0 . m  mrn. of Mercury (Mc- 
Leod Gauge) wi th closed 
Ballast & 0.5 mm. of Mercury 
wi th open Ballast. 

OTHER AVAILABLE MODELS 
+ DRY/m SSRP/PO * TSRP/PO 
+ SSRP/30 * TSRP/JO 
+ SSRP/SO*TSRP/SO*DRY/lW 
* DRY/BO r SSD/lSO 

TSRP/lSO + SSRP/325 
+ TSRP/325 SSD/750 

Also five items of Vacuum 
Accessories- 
Motsture Trap. Type : MT/30 6 
MT/50 * Non-return Valve. 
Type : NRV/3O 6 NRV/SO 

Surface Plate. Type : RSP/X) 

BASYNTH 
USRPI75 
ROTARY 
VACUUM 
PUMP 

Manufactured by 

BASIC & SYNTHETIC CHEMICALS PRIVATE LIMITED 
2 5 ,  EAST ROAD JADAVPUR CALCUTTA-32 

ProarusinpSC-3 

QUlCo 

O R  Q AND 

QUALITY SERVICE 

STIRRERS 
Different types like: 
* Laboratory-Belt & Pulley arrangerrent. Multi-stirrers knit. Direct 

driven, Industrial heavy duty, Magaeric-light duty, etc. 

* Speed var i i t ion 

* W ~ t h  different blades. ctirr ing rods, different speed controls, 

hollow and flexible shafts, different fixing arrangements, etc. 

* Rigid and robust design, working on AC or  AC/'DC supply, 

painted hospital white o r  pale cream d t c o  colour 

I Please contact : I I UNIQUE TRADING CORPORATION 
SPECIALISED IN LABORATORY EQUIPMENT 

221 SHERIFF D E V J l  STREET, BOMBAY 3 1 
Gram: ' UNILAB ' Phone: 32561 1 & 323489 I . - 





WATER STILL 
ELECTRICALLY OPERATED 

ELECTRIC OVEN 

INCUBATOR 

PARAFFIN EMBEDDING 

SEROLOGICAL 

SHAKING MACHINES 

Manufactured by 

394, LAMINGTON ROAD, BOMBAY 4. BR. 
Telephone: 41233 Telegrams: "TEMPOVEN" 



































HARRISI-IAN SINGH rt  aJ.: S-I'xTHESIS O F  AZASTEROIDS 

at the angular hlc group a t  C-18, preparcd a new 
groul) of degradation products involving in the first CH!.~u2 

stag? D-ring lactam through Beckmann rcarrange- LXYXI 
mrnt of thc respective osimcs using $-acctamido- (x=cu,coo-) 
b(~nzencsulphonyl chloride-pyridine system. Thus, HO 

thc i-earrangemcnl of 3p-acetoxy-17a-oso-D-homo- 
a+"- 

XCVIII 
5-antlrostene oximc (XCII) yieldetl a mixture of the 
lactams (XCIII) and (XCIV) out of which 
the fornicr coultl be saponified to the acid (XCV) 
cvitll IiOH in butanol, while compound (XCIV) 

rcsistar~t. ?'lie tluatcrnary salt (XCVI) of the 
acid (XCV) yirldcd on Hofmann degradation 38- n o  &OOn 

h~tlroxy-13,17-seco-5,13(18)-etiatlieic acid (XCVII). XC M 

XCII , 
XCIII 

c C I 

COOH 

ACO 

X L I I  
CII CIII 

Hcwivr and co\vorkc~rsG1 also carrictl out the lactam 
prcpnrations and tlegratlations as cshihitetl by 
torn111lac (XCVIII) to (CVI). Again, \\.hilt con- 
ducting thc synthesis of 18-norl)rogcstcronc-e and 
13.1.. 1 7z-no1-progrstcronc, Hcusscr ant1 co\vorkcrse2 
!)reparr(l co~nl)ountl (LXXXI) ant1 con\,crtrcl it 
into 3.3-ethvlcnrtliosy-13.17-seco-5,13(18)t:t- 
t1ic.n-17-oic acid of tlir typr (CIII). 

Tbutln ant1 H a y a t s ~ ~ : ~  obtainc)tl fro111 16-krto- 
cllol~~stan-3~-ol I~rnzoate (CVII! the a-osimc 
(C\.III)  and p-osimc (CIX) in  7:  1 mtio, the I3eck- 
niann rcarrangrmrnt of which with TsCl pyritlinc 
yicltlc~l the lactams (CX) and (CXI) rrspcctivcly, 
thc Iattcr hcing in poor y~eltl. 

S a ~ : t t a ~ ~ ,  using rcarrangpmrnt system similar 
to that ol Craig ant1 NaikZ9, trcatctl 17-l~ydrosimino- 
4-antlrc~stcnc-3,ll-tlionc (CXII) in ~)yridinc ~vi th  
+-acetnmidobcnzt~~~csulphon yl chloritlc ant1 chro- 
matt~graphcd the protluct on ; t l~~mina  and t h ~ s  
obtainctl 17a-aza-D-liomo-4-androstcnc-3,11,17-tri- 
one (CXIII) ant1 3,ll-dioxo-13,17-seco-5,12-andro- 
statlienc-17-nitriltb. 

\Vhile exploring an approach to the partial 
synthesis of aldosterone a t  one of the steps, Barton 

CVI 

CH:BH" & @;@y 
4 

810  A CVIII CIX 

C V I I  

CX CXI 

CXII CXIII 
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CXIV d /  

et al.G5 tried Schmidt reaction with 39-acetosyanclro- 
stane-11,17-dione (CXIV), but this afforded mainly 
the unsaturated nitrilc (CXV), 1)rcsuniably by 
the nlechaiiisnl indicated. However, in contrast 
to it, 3~-acctoxy-D-homoa1i~lrostane-lI,l7a-dionc 
(CXVI) gave on Schn~idt reaction (CHCI,, H,SO,, 
NaN,, 0-5", 30 min.) the dcsiretl lactam 38-act-tosy- 
17b-aza-D-bishomoantlrostanc-l1,17a-tlio1ic~ (CXVII). 
They also reported the formation of 38-acetosy- 
17rr-bromo-17b-aza-D-bishomoandro.;ta11~- 1 1,17a-(I1- 
one (CXIX) from 3p-acctosy-l7a-bronio-D-homo- 
androstane-11,17a-clione (CXVIII). The bromo 
lactani (CXIX) on rcflusing with collidine al~tl 
working up gave 3p-acetory-17b-aza-D-bisIio111o-16- 
androstene-1 I ,l7a-dione (CXX). 

Suvorov et a1.S obtained 168-(8-acetamitlo-Y- 
methylvaleroxy) - 17p-acetamitlo- 5 -androstcn - 39-01 
acetate in 75 ])er cent yield hy Rccltmann rearrange- 
ment of the 16p-(8-acctan~ido-Y-nicthylva1~~rosy)-S- 
pregnen-3p-ol-20-oile acetate osirne by trcatnie~it 
with excess POCl, in dry pyritlinc for 3 hr at  0". 
Ruggicri et al.Gi,Ga have also carrietl out l3ccltn1ann 
rearrangement and Schmidt reactions ~vitll some 
20-ososteroids. 

Reactions with a,p-Unsaturated Ketones 
\Ve may begin this discussion by rcfcrencc to 

the work of Rosenkranz et ~l.~%vhich has hrcri of 
great practical significance. Thcse workers carried 
Becknlann rearrangement of 5,16-preg1iadi(~n-3P- 
01-20-one 3-acetate 20-osinlc (CXXI) using p-acet- 
amiclobenzenesulpho~lyl chloriile as catalyst and 
obtained dehydroepiandrosteronc (CXXII). Work- 
ing under appropriate conditions the intcrlncdiate 
amidc (CXXIII; A:",H 240 mp, log r 3.82) could 
also be isolated. Taking a hint from Hauser and. 

:"a 

CH,G-NOH 

&dHo& 

ACO 
CXXI 

CXXIII 

Hoffmbc~g70 nho usctl I~oron trifluorirle ill the. 
Iicckm;~nt~ rcarrangemc~~t of some: acctosimt~~ ; ~ 1 i t 1  

ohtainvtl in fairly gootl yicbltl thc corrc~sl)ontling 
a~nitlcs, I<omo ant1 VivariL consitlt~rctl the. nst. 01 
I~oron triflr~oritlc a; catnlyst in tlic: rcnrr;lngc,nient 
of AJ"20-l;ctosi1ncs. Thcy fountl tli;~t the oxi~nc 
(CXXI) \vl~cv suhjcctctl to thc ztction ol I)oro~i tri- 
flooritlc ctl~c,mtc: in I~c~nzc.nc, solutio~~ g;~vc: tlt*l:ytlro- 
cpiantlrostc~ronc accbt;~tc (CXXI I ,  ;~cetatc), but \vhcn 
t l ~ e  rc.;lrrnngemcnt ol the! osin~c. (('XXI) \\.;IS c:lrrietl 
ont in ;~cctic ;~~iliytlritlt: it r~ntlrrtoc~k ;L tlil'ic.rc.nt 
course ant1 two ~)rotlucts wercb ohtainctl, the htruc- 
turcs of which wcsrc> cst;~l)lisl~c*tl to I)? 17~-mt~tilyl- 
1 8 - n o r - 5 , 1 3 ( 1 4 ) - i s o I ) r ( ~ g ~ ~ n t l i c ~ i ~ t  t l i -  
;~cc*t:ttc (CXXIV) ant1 10-;~cet~l-17--;icct~l;111ii1ic~-~l'1~- 
ar~rlrr~st:ctlic~~~-B~-ol ac.c.t;~tc. (('XXI,') rt..;l)t~rtit.t~l>.. 

The. lirht csamplt, o l  tlic: introtlnctiot~ of nit!-ogt:n 
atom into ;I rinfi of steroicl nr~clc.ns having x.$-u~i- 
saturatctl k[.tonc> lunrtion t l~ ro~~g l i  the. li ic .  ol 
rc;ictioris untl1.r tliscu.;.;ion w;~s rtal)ortc.tl I)y I;:lrto~~ 
and couorkcr.;", wl~o (Inring their strrtly on thc 
constitution of Innostntlic-nol contl~rcterl tl~ch Ierllow- 
ing rc,nction. ' l ' rc~;~t~~ient of com~)on~itl (CSS\'I) 
in cl~loroform soliltion \\,it11 conc. snlpl~uric ;~citl 
nntl 1)owlcretl sotlium ;lzitlt: : ~ t  0" lor 45 min. gave, 
;I misturc: \vhicIi n-;~s rc.solvc:tl into conlpou~~tl 
(CXXVII; I ~ ~ ~ ~ f '  249 Inp, r 7500), (CXS\~II I  : 

EtOH I,,,,, 293 mk,  E 130OO), and ((:XXIX : A::,':!' 265 n i :~ ,  
E 6500). Th(: misturch ol ((:XXVII) ant1 (CXX\'III) 
in al)prosim;ltc~ly tllc: salnc: ~)rolwrtions was ol~t;linctl 
I)y Kcckmann r i . : ~ r l a ~ ~ g c ~ ~ i i t ~ ~ t  of ((:XXVI). 

'Fsutl;~, ;~r;tl Hayatsu":' rel)ortt:tl thc: I:t:ckma~n: 
r c a r r ; ~ n g e n ~ ~ ~ ~ t  of 16-l~(~to-14-~11~~l~~stcnyl hc.nzoatcL 
osimc. (CXXX) wit11 p-toluc~~~t~s~~l~~l~o~~yl cli1~ritlt~- 
pyridinc. to 17 -;ma - 16 -lct:to-14-D-l1omochoIt~stt~1i- 
38-01 benzoate (CXXXI). Similarly, 15-keto-S(14)- 
cholestc~~-39-01 ncetatc osirnc. (CXXSII) yic,lded 
15 - a m  - 16 - kcto - 8(14) - D - lioniocl~olcstcn - 38 - 01 
acetate (CXXXIII), but intt~rcstingly tho analogue 
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u,P-unsaturated amides of v.,P-unsaturated amines. 
The compound (CXXXVII) has A::::,~ 220 111p 
( E  15800). Thc point was further considered by 
BZazur7'd~o, on the basis of studies on isomeric 
isopl~orone osimcs, conclusively showed that 
a,$-unsaturated lactams of the type (CXXXVIIl) 

CXXVI slio\rcd maximum around 220 mp while those of 
type (CXXXIX) absorb around 240 my. 

The compound (CXXXVII) on catalytic hyclro- 
genation yiclcletl 3P-acetosy-l2a-aza-C-homo-5cr,22a- 
spirostan-12-one (LXXII; which \v,z9 also ob- 
tainctl directly by rearrangement of hecogenin 
acctate oxime. The ultraviolet absorption data 

+ c>xll 1: I 
of com!)ountl (CXXXVII) was taken to be an 

CXXVIl indirect proof for structure (LXXII). An uncqui- 
vocal proof of the correctness of this structure was 

& 8 provitle~l by l3ladon and M ~ h I e e k i n ~ ~ ~ ~ ~  \\rho treatcd 
the lactam acctato (LXXII) \vit!i sodium nitrite 

PN 
N -N in acetic acid and acetic anhydride at  0' and 

Ac PL 0 
3 C  C") I H,c ,,, N-N i~olated liccololactone acetate (CXL), identical a.ith 

rd authentic s p c c i ~ n e ~ i ~ ~ ,  

CWMIV 
CXL 

(( 'SSXIV) wliicli Iias no tlo111)lc bond in ring C 
(lid not rcbnrmnge under tlic contlitions vniployctl 
:lntl only thr osilnc to~ylatc (CXXXV) tva? thc 
])ro(lr~ct. - 

'l'liv morc! tliflicult task in \rork 011 :rzastcroids 
i.4 the d~~tcrnmin:ition of tlic structures \vhicIi may be 
th(: resrrlt of 1lccltrn:~nri rcarrarigcmcnt and Schmitlt 
reactions. The p i n t  is further illustrntctl by tlic 
tlisc~issioiis ~vhicli follow. 

.\lazurN prrl)arc(l 3P-acctosy-12a-xzn-C-liomo- 
.5a.22a-s~1irost-9(1l)-cn-12-01i~~ (CXXXVII! by rc- 
arrangement of 3~-ac(~tosy-Sa,22a-spirost-Y(11)-cn- 
12-oric oxin~c: (CXXXVI), wliicti was ohtainctl from 
Ii(.cogc.nin :~cctatc by oxidation aitli selenium 
tliosirle in pyritlinc ;kt room tcvnpcr;~turc ant1 
osi~nation. The rt~arrangcmcnt of compound 
(CXXXVI) to (CXXXVII) was dotic with TsCl 
in pyrirlint: at  rooni tempcmturc. l'lic structure 
(CXXXVII) was tentatively assignrtl 1)y comparing 
the ultraviolet absorption with thc tlicn known 

As tlic androgenic, progestational and cortical 
hormones contain u,P-unsaturated ketone system 
in ring A,  Doorenbos and Singh7%ought to prepare 
by Schmidt reaction A-homosteroid analogues from 
steroids having a$-unsaturated ketone systems 
in ring A.  The initial studies \rere carried out with 
4-cholcsten-3-one (CXLI). Nothing crystalline was 
obtained when the Schmidt reaction was carried 
out by the usual procedures with sulphuric acid 
as tlic catalyst. However, when polyphosphoric 
acid was used as the solvent and catalyst, thcre 
\\.as obtained 3-aza-A4-homo-4a-cholesten-4-one 
(CXLII; hZzH 220 mp, log E 4.05). The enamine 
lactam structure (CXLIII) was excluded and struc- 
ture (CXLII) assigned to the product, (a) because 
of its resistance to hydrolysis, (b) since its spectrum 
resembles that of known steroidal u,P-unsaturated 
lactams, and differs from known steroidal enamine 
lactams, and (c) because it is hydrogenated to a 
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C R I  CXLII CWIII 

mixture of 3-aza-A-homo-5%-cholestan-4-one (XIII) 
and 3-aza-A-hom0-5~-chole.itan-+-one (XVII). 

Shoppee et al.?? examined the Beckmann re- 
arrangen~ent of 4-cholesten-3-one oxime as a rnodel 
for the preparation of azasteroids in the i~ndrostanc 
series. The oxin~e of cholestenonc had been reported 
by Ralls7s to exist in two forms regarded as geo- 
metrical isomerirlcs, 'A'-form as syn-isonier (OH 
syn to the 4,5-double bond), and 'B'-form as anti- 
isomer. On the basis of the accepted trans inter- 
change in Beckmann rearrangement. Shoppee et aL7? 
conclude as a result of the reactions detailed that 
the 'A'-form is the anti-oxinie (CXLIV) and the 
'BJ-form, contrary to Ralls' conclusion, is the 
syn-oxime (CXLV). The oximcs of a$-nnsaturated 
steroid ketones, according to Shoppee et a1.77, undergo 
the Beckmann rearrangement less readily than 
those of saturated ketones. Rapid addition of 
the syn-oxime (CXLV) of 4-cholestcn-3-one to an 
excess of SOCI,, coolecl to -20°, gave an almost 
colourless solution becoming pale yellow, when this 
solution was a t  once poured into cold water, oiily 
traces of the 1acta.m (CXLII) coultl be isolated, but 
by immediate addition to 4N sodium hydrositle 
a t  20°, or better a t  80°, about 20 per cent yield of 
the lactam was obtained, with some unchangrtl 
oximc:. The ad-oxime (CX1,IV) failed to rearrange 
even under more vigorous conditions; in benzene, 
where the anti- is converted into syn-form, the pro- 
duct m s  the same lactan1 (CXLII) which show 
absorption at  222 mp (!og c 4.1). The structure 
of the lactam as (CXLII), 3-aza-A-homo-4a-clioles- 
ten-4-one, rather than isomeric 3-0x0-4-aaa structure 
(C,XLIII) is snpportcd by the UV and IR sprctral 
chara~teristics51*7~~~~, and looks identical with the 
same co~npoimtl obtaincrl by Doorenbos and S i r ~ g h ~ ~  

Cn:~H17 

""\, & N&+HNa I 0 

CXLIV CXLV CXLII 

CXLVI CXLVII XI11 

by Schmidt rraction with 4-cholc-stcn-3-onc. T!le 
lactam (CXLII) was t~ydrogcnatctl'~ with palla~.li~lm- 
calciunl carbonate cr pallatlium-charcoal ill ~tlianol, 
giving 3-aza-A-homo-5a-cliolc~sta~i-4-onc (S I I I ) ,  
1n.p. 294-6". [u],+4I0. This compountl, but with 
m.1' 268-71". [4,,+16", was tlrscribctl by SIt:,l)l)ce 
and Slyz6 ;is the solc protluct ~f the Beckmru;ti re- 
arrangcsmcnt of 5r;cholestan-3-onc, hut it IIO\\ 

appeiirs lhat this rcputctl coml)ont~cl is an i11sc1)urahlc 
mixture or ;t molecular compountl of the 3-aza-:I- 
homo-5a-cholesta~i-4-OII~ (XI1 I) ant1 t h ~  iwnit:ric 
Bcckmann rcarrangcn1t:nt protluct 4-aza-r\-!1orno- 
5a-cholestan-3-ow (CXLVIII). 111 analogy \\ith 
this finding it is suggcstctl that t l ~ c  ~)rcl~ar;ition, 
m.1). 166-74" (clcnr 19S0), [a],+42", dcscril)i.~l hy 
Shol)l~ee ant1 Slyz6 as 3-x~it-A-1101no-5~-~11o~c':ta1i- 
4-one (XVII) may have been :in irlscbparablc mixture 
or a niolecular compountl of (XVII) ant1 4-a:!a-.i- 
homo-5[3-cholest;i1i-3-onc (CXLIX). ?'he lactams 
(CXLVIII) and (CX1,IX) ivcrc rcsolvrtl fron~ hy- 
drogenation l ) rcd~~ct  ol 4-ai.,a-A-t1o1no-5-chol~~~1(;~- 
3-one (CXLVII), thc latter bcir~g obtairic~l h y Brckmann rcnrrangcmcnt of alili-oximc (CSL\ I) 
of 5-cholt~stcn-3-one. 

Sliopl)cc el aL30 report that the oxinic of .\-nor- 
cholest-5-en-3-one (CI,) on Hc:ckmarin rcarrangcment 
with SOCI, at -20" gives si~rglr !;lctan~ 4-aza:hol- 
est-5-en-3-one (CI.1). m.p. 253", [d,-92", A ,,,;,,. 235 
mp (log E 4.1), \~liich is iflcntical with the iamc 
con1l>011n11 ~ ~ r e p x c t l ~ ~ - ~ l  from Wintlaus kcto acitl. 

C L  CLI 

Shopl)w and 1ir11c:gei" 41:lve prrparc(l B-;t~:l-.\- 
honioandrost-4a-en-4-o11c (CLIII) by 13c~k1iii~iln 
rrarrangcmcnt of non-cryst;llli~~c osimc c! < ~ ~ ~ d r o s t -  
4-en-3-one (CLII), l'hc lactam (CLIII) rsi-t. ill 
two polyn1orl)hic forms with the! s;inlt: UV al)sorption 
~ l ) e c t r ~ ~ n ~  (h!:E!1 222 nmp, log E 4.15) ant1 slio\ving 
IR  ;il~sorl)tio~~ sl)cctra diflcrcnt in the solid ,tat? 
but itlcntical in thc sol~~tion.  Hytlrogonatio~l of 
either 1)0Iy11iorl)li over ~)alladit~n~-calcillrn c:irl)f~~latc 
in ethanol gavc 3-aza-A-l1omo-5r-mlrosti1ii-+-o11t 
(XXVIII); a s111it11 cll~antity of the e~)inlcric -57 
cotilpo~~ntl (CL.1V) \\.;is also isolatctl ar?tl the 

CLII CLIII 

CXLVIII CXLIX 
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proportion of it win greater on hytlrogeniition with 
platinum ill acetic iicitl. 

Doorcnl)os ant1 Singli76 iilso obt;iinctl 3-am-.-\- 
ho~noandrostanc ~lt:riv;itives Ily carrying out the 
Schmidt rcaction with progtsttrronc (C1.V) ~~n t l c r  
the contlitions tlc:vt*lopcrl for cl~olestcnone. 17P- 
.\cetyla1liino-4-antlrostt:11-3-onc (CLVIII) was ob- 
tninrtl \\-it11 1 niolc of sotlinm nzitlc ;inti 17P-acctyl- 
a1iiino-3-aea-.4-homu-~~-a11tlrostcn-4-o11c (CLV1) with 
:ui excess of hotlirlm azitlc. The structnral assig~i- 
mr.nts \\'ere 1118d~ 011 the basis c'f :inalysis ar~tl 
q)cctrill stutlics. Cornl)onntl (CLVIII) wi~s prc- 
I I : I S ~ I  by Olip(~~~autsr oxitlation of 179-acctylamino- 
5-antlroston-3p-01 (CLVII) ;uitl slio\vn I)y means 
of n~isctl nicvlti~~g point ant1 spectra hc:i~lg idc11tica1 
with the s;lrnl)lc ~)rcsl)arcil I)y the Scl~~ilitlt rc;iction 
Of  IxO~( 'S  tCrollc. 

CLVII CLVIII 

Thc othcar csiiml)lc~n of the nxc of 4-cn-3-ones for 
tli(~ synthrsis of ilz;t iinalogr~c!~ iircs thr works of 
Jli~zu~@' ant1 llni..~tr ant1 I'~ll)osa. l ' l~c  gcneral 
)o.nthctic schcnic of R l i ~ z u ~ ~ ~  ~nvol\~c,tl Lhc. protcc- 
 tic:^^ of tho 17-l~yclroxyl gl-o111) as iun cstcr, for~nation 
O f  thcb,.pimct, I<csck~n:il~~~ rt.;irrangi!nic~llt (SOCI, 
in tliosanc.) to a st~vc.n-n~c~~nl)c~rt~(l lactii~n nrltl sapo~~i-  
1ic;ition of the 17-csstt~. l ' l i~~s ,  tcsstostvro~~u pro- 
pion:itc8 givr t l ~ c  oxi~nc! (CLIS; I<.;NOH, I<'= 
C,H,CO, I<"=H) \vl~icl~ \\.;is rcirrriu~gctl to the 
lactam !CIA ; I< =C,H,C'O, 12'=H) ;t~ltl I~y t l ro l~s~( l  
to 3-aza-17:3-hytlroxy -1\-l1omo-4a-i1ntlrostcn-4-o11(~ 
J I l I )  17u-klrtl1yltosttistcrci11c acctatc 
\ . i : ~ x i ~ i l t ~  ( C l X ;  12=NOH, K'=CH,CO, R"=CI-1,) 
vi~ltltxi trit%il~n ((:I,X: I<--('Ha('(), I<'=CH,), which 
:~ftc~r snl)o~iiliciltio~~ for~ncil 3 aza-17?-liytlroxy- 
17x-n1c~thy l - i l - l1 t11 i i0 -4 :1 - :~11t l r~ -o1c  (CLX; I<= 
H ,  l<'=C?~:l~. 

Slazur fclt that NJIIZ sl)c!ctroscol)v ~iiight (lii- 
tinguish ht:twt:cn svrr- :in11 anti-.*,$-u~isatr~rntrd 
osimc:s clue! to the trsi)c!ctrtl shift in the v i ~ ~ p l  protoll 
position cii:~sctl by th(: prosin~ity of the hytlroxyl 
group in the syz-osimc. Consitlcring tlie observation 
of Phillips" that syiz- imtl ccizli-altlosi~n~s slioivctl 

" 
CLIX CLX 

different chemical shifts of the aldehyde proton, 
the isomers of isophoronc oxime of limown con- 
figuraticn were stutlied. Thus, the NMR spectrum 
of syn-isophoronc osime showed a downfield shift 
of the vinyl proton of 42 cyclcs/sec. downfield 
relative to the anti-osi~ne. The same effect was 
obsc.rved with 4-en-3-oximcs - 43 cycIes/sec. down- 
field shift fcr sytt-(CLIX; IZ=WOH, K'=C,H&O, 
R"=H), 42 cyclcs/sec. for syn-(CLIX; R=NOH, 
R1=H, R"=CH,) --and in atldition, the 19-methyl 
peak was shifted downfie!tl 2-3 cycles/sec. in the 
syrr-isomer relative to thc arzii-isomer. The sanie 
results are reported by Sloiiips? Thus, cambination 
of NMR ant1 UV spectra permit assignment of con- 
figuration to unsaturated ketoximes and their 
Reckmann rcarrangemcnt products and, within 
limits, allow pcrccntage conlposition of mixtures 
to bc determinet!. 

Another indication drawn by hlazurs2 from his 
rescarch on 3-aza-A-homoandrogens is that the 
Reckmann product is not necessarily related con- 
figurationally to the starting oxime according to 
the acccpted mechanism of the rearrangement. 
Hc obscrved that under thc conditions crnployed 
(SOCI, in dioxane) apparently Icd to a thermo- 
dynamically contro!led product for the .*,?-unsaturated 
oximcs. 111 both cases, only one lactatn (the 3- 
aza-4a-en-4-one) could bc isolated which would 
be the isonier espected from the syn-osime. How- 
ever, NlZR showccl testosterone propionate oxinie 
(CLIX; R=NOH, Rf=C,,H,CO, R"=H) to be 
a niistnrc of syiz- ant1 agztr-~somers containing only 
itbout 10 prr cent syn-isomer. 17%-AIethyltcsto- 
stcrone a.cctatc gave the pure anti-oxime with no 
tlctcctal>lc amount of syrz-osinir prescnt. Un- 
expectedly, 17a-nicthyltestosteroi~e oximc (CLIX; 
l<-NOH, R'=H, Kn=CH,) was a 1 :  1 mixture 
of syn- and aptti- forms, presun~ably a molecular 
ctimplex. One cannc.t say with certainty whether 
the conditions of the rearrangement caused iso- 
lnerization of the starting osirnes or \vhether the 
reaction procccdrd through an intermetliate having 
little or no configurational stability. In any case, 
illazur8%uggests tlie need for caution in relating 
stcrcochcm~stry of osimcs with the structure of 
dcrivctl lactams. 

Sliroff"" has recently studied the C(2)-methy- 
lene resonance signals of the enamine and a$-un- 
saturated lactams. For example, 4-methyl-4-aza- 
5-pregnenc-3,20-clione and 17P-acetylamino-3-aza- 
A-homo-4a-androsten-4-one (CLVI) methylene pro- 
ton resonances at  2.54 and 3.22 respectively. The 
chemical shift (0.7 p.p.m.) can be useful in dis- 
tinguishing between the two types of lactams. 

5hoppce rt ~ 1 . ~ ~  observed recently that the 3-osime 
of pregn-4-ene-3,20-dione (CLXI ; I2 =0) which 
showed peaks at  T 3.52 (syn-) and 4.23 (anti-) in 
a ratio corresponding to 86 per cent anti-, on Reck- 
niann rearrangement with SOCI, at  10' gave a 15 
per cent yicld of 3-aza-A-homopregn-4a-me-4,20- 
dionc (CLXII ; R=O) (A,,. 224 mp, log c 4.2) as 
the only prodact, the yield of the same lactam 
(CLXII; R=O) being raised to 58 per cent by con- 
ducting the reaction in dioxane. This finding 
supports the observation by Mazurs2 that the 
product from the Bcckmann rearrangement, with 
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SOCI, in dioxane, of thc osimcs of unsaturatc!d 
ketones is not necessarily related configurationally 
to the starting osimc. Evaluating in retrospect, on 
the basis of NhIR stuclics, the work rrported earlier 
by Shoppee et al.7', it is found that the os in~c of 
4-cholesten-3-one (m.p. 152") previously rcported as 
the syn-isomcr (CXLJ') is a mixture of syn- (.r 3.52) 
and anti- (T 4.23) in the ratio 2 : 3. It is mrntionetl 
that the ratio of nnfi- to syn-isomcrs appears 
to be due to fractional crystallization rather than 
the interconversion of the isomers, since thc pure 
anti-oximc of 4-cholcstcn-3-one has k e n  found to 
be unchangecl when recrystallizrd from solvcnts of 
different polarity. 

Recently, Slioppee and c o ~ o r k e r s ~ ~ ~  have re- 
ported that alzti-isomer of 5a-cholest-1-en-3-one 
oxime does not rearrange with SOCI, a t  20'. 
However, the syn- component yields 4-aza-3-0x0-A- 
homo-5a-cholest-1-ene in good yield under the same 
conditions. The NMR data are discussed. 

Shoppee et a1.43 have extended work on tlic prc- 
paration of az:rstcroids from a,$-unsnturated kctoncs 
to the B-ring of steroids. Cholest-5-en-7-one oximc 
(CLXIII), uxhich proved to be syz-isomer by its 
NMR spectrum, has been found to rearrange with 
SOCI, in clioxane or with SOCI, alone to give 78 
and 88 per cent yields respectively of thc rxpectcd 
lactam (CLXIV; A~IO,~ 221 my, log c 4-2), 1vhic11 
by hydrogenation \iiEi palladium-charcoal in ctl~anol 
affords the saturated lactain (XLVIII; II=H). 

The discussion on the reactions with a$-unsatu- 
rated ketones may be conclrtdcd by referring to somc 
results from our own laboratory. Singh and IZa1v8~ 
prepared the osimc (CLXV) from 22p-spirost-4- 

CLXI CLXII 

CLXV 0. CLXVI 

CLXVII CLXVIII 

en-3-one nnd rcarrclngc,tl it to 3-;rz;~-A-l1omo-22?- 
spirost-4;~-m-4-onc (CLXVI; 217 mp., log 
c 4.40) by SOCI, in tliosa~lc systc3m. Singh iuntl 
Para.;haPhavvc prol);ir(s(l 3,17a-tli;1~;1-4 ,I)-bi~ilionio- 
antlrost-4;~-rnc~-4,17-tlio1ic (CLXVII) (h:/;t.ll 219.~; 
nip, log c 4.31) from fLXXXII! hy Schmitlt rc>action 
in polyphospl~oric ncitl. 'I'II~. lactnnl (C1,XVII) has 
also bccn obtail~c~l by r c , a r r ; ~ ~ ~ g ( ~ ~ ~ l t . ~ ~ t  oi thr osimt. 
(CLXVI 11). 

.4nother intcr~sting probl(~111 a11icl1 has e~ig:r~c:t.tl 
the attt~ntiol~ of Singh nntl P:ltlm:~i~nl)l~arl"~ 1)crt;uns 
to syntl~csis of ;iza ;malogr~c.s from cl1olcst-4-(~ne- 
3.6-tlio~lc (C1,XIX; A:;$!* 251.5 mp). Sch~iiitlt 
rc!action wit11 compomltl (CLXIX) using ecluiniolar 
quantity of sotlium aziclr in ~)oly~)hosl)horic aci~l 
gave products 'A' ( hl:L:H 279 111lp. log c 4.19) and 
'13' (hl;'OH 228 my, log c 3.95 ; 278 nqr, log c 3.73). ,,,:,x. 

Assrlniing tl~c. grratrr rcboctivity of 3-krto- to 6- 
lieto gronp anti tlraaing :~nnlogy \\it11 t l ~ c  \vork 
of I<ar to~~ :u~tl co\vorkcr@ on si1111c kintl of system. 
the structure (CLXX) is :issigncstl to 'A', ant1 'I:' 
is consitlrrccl to bc a n~istrlrc of (CLXX) ant1 
(CLXXI). T l ~ c  tlionc (CLXIX) 11;~s hcm convcsrtetl 
by using bimolnr quantity of sotlium axitlc to tl~cb 
tliaza analogue., 4,7-tliaz;1-.4,li-l1ishomocholest-4-~~1~c- 
3,6-diouc (CLXXII ; 250 mp, log c 4.1). 'I'll(, 
same corn~~ountl has I)(:rn obtainrtl I)y Schmidt 
reaction wit11 (CI-XX). l'hc structnrc (CLXXII) 
is basrtl on the ol).;crvation t l ~ ; ~ t  tlicrt: is hypso- 
chromic sl~ift in going from (C1,XX) to (CI,XXIt;-, 
an indication for thr lomiation of an a$-unsaturatctl 
lnctani in contrast to c:nn~ninc Inctnm. 

Rearrangement of a-Oximino Ketoaes 
Hcartl et a l so ,  \vhilc: irttcml)ting to ~)rcl~arc 37- 

acctosy-~6-acctosimi1iwd1i~~rostnn-l7-one (CI.XX113 
from 3p-liytlrosyantlrostnnc-16,17-tlionc 16-osimc 
(CI-XXIII) by allotving t l ~ c  lattrr to stand ovcrniglit 
in a misturct of acctic irnhytlritl(: ant1 pgritlinc! at 
room tcmprraturc, got :I tliilcctnte to \vhich they 
assigned the structure (C,LXXV) \\.hicli is in agrec-- 
mcnt with the hypsocllroniic shilt in thc C\' 
maximum. The cliacctatr. (consitlcrctl to hc CLXX1.) 
has absorption peak a t  223 ~ n p  (c 94311 as 
coniparecl with the peak irt 240 mp shown b r  
(CLXXIII), ant1 tllc strr~cturc (CLXXIV) \v& 
excluded consitlcring that if this wcrc the structure 
thcn thcrc should havc been bathochromic shift 
as had been observed in the case of tcstostcron~: 
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with boiling acc-tic acid and acetic anhydride gives 
mainly the imide (CLXXXIII), a Beckmann re- 
arrangement product. I t  appears that cleavage 
of the oxime acetate (CLXXVIII; R==R1=Ac) 
to nitrile acid (CLXXIX; R=Ac, R'=H) precedes 
the formation of the Beckmann rcarrangcnlcnt 
product (CLXXXIII). 

The earlier postulation that oximc (CLXXVIII: 
Ii=Ac, Rf=H) undergoes rearrangement with 
SOCI, to yield imide (CLXXXIII) has been shown 
to bc incorrect, becauce of mistaken identity of the 
starting material which has actually bccn nitrilc 
acid (CLXXIX; R=Ac, R'=H) rather than oximc 
(CLXXVIII; R=Ac, R'=H). The formation of 
imide (CI.XXXII1) evidently takes place via an 
acid chloride cf (CLXXIX; R=Ac, R1=H) followed 
by ring closure and hydroly~is and this inf~irence 
is borne out by the experimental \vork of Hassncr 
and PomerantzS2. 

Rearrangement of a-Hydroxy Ketoximes 
Continuing with their \vork on azasteroids, 

Shoppee et ~ 2 1 . ~ ~  conducted the rearrangem~nt with 
5a-cholestan-1-one osinie (CLXXXIV), -4-nor-5%- 
cholestan-1-one oxime (C.I.XXXV), Sa-cholcstan- 
2-one oxirnc, 5a-cholestan-Cone oxime, and 5a- 
ckolestan-6-onc oxime. Thc Rcckmann rearrange- 
ment of these five steroitl ketolimes gavc 
the expected lactams but only in cascs of 
(C1,XXXIV) ant1 (cI,XXXV) thcrc were formed 
in addition abnormal products, w-cyano-olcfins. 
Thus, it was observed that compo~~ncl (CLXXXIV) 
on treatment with SOCI, at 20" gave approsimately 
eqiial an~onnts of the nornial rearrangemcnt pro- 
duct, l-aza-A-homo-5cn-cholcstan-2-~one (CLXXXVI) 
and the abnornlal ' second-order ' Beckniarm clcav- 
age ~)roduct (CLXXXITIl). Sirnilarlp, con~potuld 
(C,LXXXV) furnished 1-aza-5a-cholcstan-2-one 
(CLXXXVIII) and l-cyano-l,l0-seco-cn11po!~n~l 
(CLXXXIX) in 35 and 50 j)ci cent yields rcspec- 
tively. 'I'hc formation of w-cyano-olcfins in addition 
to lactams by rearrangement of alicpclic ketosinies, 
lilcc cyclopentanone osinie and cyclohrxanonc 
o x i l ~ i e ~ ~  is kno~vn, but thc causc of the prodnction 
of w-cyano-olefins from I-kctosiiues (CLXXXIV) 
and (CI>XXXV), in contrast i\-ith the 4-kctosimc 
and 6-ketosime, is not very clear. Consitlering 
that the displacrmcnts are concerted, the forination 
of ~-cya~n-l,1O-szco-co1npoulids ((ZLXXXVII and 

CXC 

AT' 
& - &  ~ l 5  NOH h- 

CXCV CXCI CXCIII 

CLXSXIX) is rsl)lainctl 011 the, I~asis of stc,rco- 
clcctronic r~9cluirc.mpnt for a tr~a?zs-coplanar arrrlngcL- 
ment (CXC) of t!~c C-H I~ontl I>rokcn to tllc C - ( :  
ljontl clt~nvrtl. 

T l ~ r  close analogy of the fr:~-mrttion of o-cyano- 
olefins (a) for tile rcatly protlnction of altlcl~y(lri 
c.r kctonrs ancl cyanidcs from ar?ti-a-hydrosy-osin!ei; 
(b) oi acvliurn cations ant1 cyanides from anti-T- 
ketosm~cs; nntl (c) by ' sccontl type ' 1Seckmalin 
chang~", lctl Sllb])pc,c ;~11[1 1201~' to esamine t!~c 
l~chaviollr ol somcb stcroitl cr-liydrosy kctos in~e~.  
'Tl~ey fount1 that S-Ilytlros~~-5a-cholcsti~1i-C-rnc 
osimc (C,XCI) ;uld 5-11ydros~~-S~-cIlolc~ta1~-4-o1i~~ 
osilrrc (CXCII) o n  trc~atmcnt wit11 SOCI, at -20' 
or with hvtlro::t*n chloritl(. in t.tllcr at 15" gave ncarly 
quantitative yicltls of t l ~ c  o-cyanokctollcs (CXCili, 
and (('XCIV) rc.spcctivc.ly. The osimcs (CXCI) 
ant1 (CXC,II) arc, convcrtotl into 6-cyano-1%-no;- 
cholesl-5-c-nc JCXCV) ant1 3-c~uio-A-norcf1oIci?-3- 
cnc (CXCVI) rcspc~ctivcly. 

011 111~b hasis of thrsc fintliligs Shol)l)cc i~ntl I<n~gi 
argue that thc convcrsio~l oI 3(3-ac(,tosy-!7~- 
hydrosy~)regn-5-~1i-2O-o1i(~ osintc. (CXCVII) liy 
I'OC1,-pyritlinr at 0" in 98 pcr ccnt yic4tl into nntlro- 
stenolonc acctatc (CXCVlIl)g8 may ~)rocccd h!- 
elimination of mcthyl cyanide ra.thrr than by normal 
rearrangcmeul to the 17~-aceta111ido-l7~-alcohdantl 
loss of acetarnitle. 

In the samc contest may I)c mentionccl the nor!; 
of I<limova ancl Suvorovw \vho prepared 5-antlro- 
stene-3(3,16u-diol-17-or~e tliacetatc (CXCIX), in 
71 per ccnt yield, by Eeck~rlann rcarrangcnlcnt 
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technology of spinning have been 
inveptigated. At constant pro- 
duction rates, lighter slivers ha\.e 
been seen to result in a decrease 
in the incidence ol major hoolrs 
and to lead to sig~ificantly better 
yarn quality, nl111e the bulk at  
feed has very little effect on either 
of these cliaracteristics. 

A widc range of investigations 
]lave bcen can-ied out both on 
the nature of end I~reaks at  ring 
frames and on the cffcct of various 
factors on the incidence 01 such 
breaks. I t  has bcen ohser\;ed that  
the linear dcnsity of the yarn 
immediately at  the point of break 
is almost invariably Icss than the 
average density a t  other points 
and that  a break in the yarn 
is very often accon~panied by a 
prccrcling heavier length of 5-arn 
(30-50 cm. of length). 

Extensive trials liave been 
conducted on the feasibility of 
mixing up to 15 per cent of indi- 
genous viscose staple with different 
types of cottons. I t  has been 
observed that  in the coarse and 
medium count range, for fabrics 
which are not mercerized, such 
blending can be generally done 
without any significant loss in 
tensile strength of yarn or fab- 
rics, although wet strengths are 
slightly lower than for all-cotton 
fabrics. 

A small cylinder drying range 
Ilas been fabricated wit11 neccssnry 
instrumentation for mcasurlng 
steam quality. 

Dr S. R. Valluri 

Dr S. R. Valluri has been ap- 
pointed Director, National Aero- 
nautical Laboratory, Eangalore. 

Dr Valluri (11. 25 June 1924) 
took degrce in I\lcchanical and 
Electrical Enginccring fro111 the 
Ihnaras Hinclu University in 1946, 
cliploma in Aeronautics from 
the Indian Institnte of Science, 
]<angalore, in 1948 and received 
the Douglas Pauley asvard for 
higher studies in thc United 
States. He obtained Master's 
Degrt'e and Ph.D. in Aeronautics 
from the California Institutes of 
Technology in 1950 and 1954 
respectively. He served in the 
California Institute of T~chnology 
for 10 years, specializing in the 

field of matcrial hehavionr, inclutl- 
ing fl-actnrc, fatigue ant1 crc:cp. 
He was a consultant for tht. 
hlis.;ilcs ancl Spacr Systmis Divi- 
sion of the Doug1a.s Aircraft 
Con~pany. thc Unitrtl St:itc.s .4ir 
Fol-cc, the Nortl~rop Ail-craft 
Corpo~ation ;~ntl  otlirrs. I<t.tnrn- 
ing to Intlia in 1964, he joincatl 
thc Indian Insitutc ol 'fccl~nology. 
Llatlras, as Senior PI-ofrssor ;t11(1 
Head of the Dcl~artmcnt of Arro- 
nantics and Applictl BI(~cl~:u~ics 
;tntl continued in that post till lit: 
took up the prosc.nt po~ition. 

Dr Vallnri was a\\.artlctl tllc 
Wright l3rotliers' nictlal for the 
year 1963 by the Socirty of Auto- 
motive 1Cnginec.r~ for his out- 
standing acllicvcmcnts in thc. fit,ltl 
of ac~ronautics. He is thts first 
Indian to liavcs rccc~ivrtl this ~nctlal. 
He was i~ivited to prcstnt p:lpcrs 
at  international confrrcncc~s on 
' Fracturc ' held in thr linitctl 
States and Japan. Dr Vallr~ri 
has to his crctlit a numhcr of 
scientific rescrircll 1)apcrs in thc 
gencml ficlcl of fracture. 

Dr Valluri i.; an Asrociatc I:c~llon. 
of the Amcrican Institnttb of Acro- 
nautics and Mcnil)cr of tlir 
American Society of XItltals, 
Society of Espcrimcntal Analysi.;, 
and Society of Sigma XI.  

New Periodical 

NPL Technical Bulletin 

This bulletin, to 11r- issnc~tl 
quarterly, is intendcd to high- 
light those aspects of tllc \vorl; 
of the National Physical Lal~o- 
ratory, New Dclhi, which Ilavc. a 
bearing on industry. Tlic first 
number (January 1966, PI). 12) 
carrics write-ups on (1) the ahjrc- 
tives, functions ant1 main achicvr- 
nients of tlic laboratory, ant1 (2) tlic 
first Ope12 Day ;uld Sir I<. S. 
Memorial Lccturc arrangctl on 21 
January 1965. An illustratc~tl 
semi-tcclinical articlc dcscrihc~s tlir 
var iou~ stagcs in tlic rcscondi- 
tioning of mercury arc rrctitit~rs. 
Alsc included arc lists of lecture!: 
dclivercd in rtscent ~nonths bv 
visiting scientists at  NPL ant1 1)i 
NPI, scientists in other institn- 
tions. Papers puhlishcti 1)y 
scientific staff of NPI, since 
January 1965 are listed. 

Announcements 

Ilrrliufl Scirlrcr Coli~rcss .Is- 
sociciliolc - l'rol. '1.. I<. St,ih;ttlri. 
Iil<S, has I) (TI I  c~l(,ctc~l to presitlc. 
ovcsr th(* ncsst sc~ssion 01 the, Intlian 
Scit~ncc~ ('onKr('si :2siociatici11 to 
I)(, Ii(.111 (luri~~!: J;lnu;u-y 1967. 
. l ' l~c-  following I I ; L V V  1)t.r11 c.l(,ctc.tl 
prt,sitl(.~~ ts of thc. v ;~~- io l~s  st,ction.; : 
PI-of. l j .  X.  Singh, f;;~ro(I;~ (111ot/1~= 
~~rtrlics) ; I)r V. 5.  Huzurl~a;..i~r, 
I'oon:~ (.S/(t/i.~lics) ; l'rof. 1:. (., 
Auluck, Dc~ll~i (l'/r~'sics) ; l'rof. 
I<. C .  hlt~llrotra, j a i l ) ~ ~ r  (Clr('~~rislv~.) ; 
I)r l i .  I,. Singh. Varan;l.;i (Cr0lu:~~ 
and Gcogr(r/~/r~l) ; Prof. I<. N. 'r;~ntIon, 
All;~l~:~l);tc'~ (Wottrlry) ; I'rof. Siv;~- 
tosh hlool;t~rj(~c~, ( 'a lcr~tt ;~ (%ooIo,qj' 
and F I I ~ O I I I O ~ ~ I , ~ ~ I ~ ) ;  1)r 11. I<. 11itr;i. 
1)cIhi ( . ~ I I / / I ~ ~ ~ o / o ~ ~ J J  ( I J I ~  ~Irc/raco- 
lr1i3) ; 1)rof. A. I:.  (:ho\vtlli~~:.\.. 
C : l lc~~t t :~  (.ll~~(licid i111d v ( ~ t ~ w ' l ~ c ~ r ~ *  
Scinzccs) ; I)r I!. N. Saln~.  I!~II- 
b;mcsh\var (;lgric~~llrtrril Scic~rcc~s) ; 
Dr S. I<. 3l ;~i tr :~,  C i ~ l c ~ ~ t t : ~  (I'/r?sio- 
lo,q?); 1)r H. C. (;anguli, N t . 1 ~  
Dc-Ill i (I's~~clrolog~~ nlrd I:'drrccrtio~~crl 
Scintcrs) ; ant1 I'ro f. I). l<ancrjc.c~, 
Ho\vrah (Li+~gi+~r(.ri?i,q alld 11Pl~lirl- 
l?lyp). 

I)~-of. 1'. ~1:~11cs1~1~~:~ri, lTl<S, li:~, 
1)ocn c,l(~ctc.tl (;t~nc~ral I'rctsidcnt for 
1967-68. 

m ?'/IT TIrird sj~111fiosiitfil 071 

Eorllrqr~ukc E i z c c i ,  span- 
sorc*tl 11s the Univcl-sit? of 
Roorlic.cx, \\ill I)c llcltl tlurinp 
Novcwhc~r 1966. l'ht. tli~cy.&~:: 
at  tl~c, symposir~n~ \\.ill c o b  t111: 
follon.ing ficltls: An;ll$iis of struc- 
tural rc3spr:nsc> ant1 tlesign of 
struc1urc.s lor- c~artl~clu;~lics forces : 
I)c.sign of tl;ums :1nt1 otht>r :ll~l)ur- 
tcn:int \vorl.rs in sc:isnlic zone'. . 
Soil ru~tl fr~~~ntlat ion I)t~l~;~viour 
 rig vihr;ltions; Seismicit!., 
\wvc 1rop:~g;ltion ;uitl grountl 
motio~i ; Instl-~rn~csnts lor c;lrtl~- 
(III;LI<I> cl!gine(,ri~~g :LII(I ~(~is~iioloxi-  
cal stl~thcs: (;cological stutlici of 
ttbctonic It,aturt:s influencing 
occnrrrncc. of tho c;u-tliqunkc.; ; 
I<(~cc~n t stronl: c.art1i~ju:~l;c.s ;ulrl 
rc3snltant tl;lmagct; iui(l Hon';i~i(: 
in sc~ismic zones. Corn-sl)ontlcnc~- 
~-c-g;trtling the: symy)osinrn slioultl 
be ;~tltlrc~ssc~tl to I)r Jai Krishn;~. 
I'rolcssor ant1 1)il-tctor, School of 
l<t~st~arch ant1 'I'raining in I:arth- 
cluake Enginccring. University f . L  

Roorkctx, l<oorkt:c~, UI', India,;" 
,?-- 



New Publications 

THE WEALTH O F  INDIA 
Industrial Products : Part VI (M-Pi) 

Contains comprehensive account of development and present position of 28 Indian 

industries, important among them being Machinery. Motor Vehicles, Petroleum 

Refining, Pharmaceuticals, Paints & Varnishes, Paper & Paperboards, Metal 

Containers & Closures, Perfumery, Opium Alkaloids, Mica & Mica Products, Oxygen, 

Pin & Clips, Needles, Match and Papier Mache. 

Pages xiv+315+xii Demy 4t0, 6 plates and 89 illustrations 
Price Rs 28.00 ($8.00, sh.56) 

DRUG ADDICTION 
I With Special Reference to India 
i 

by 
R. N. CHOPRA & I. C. CHOPRA 

Contains two  parts consisting of 12 chapters dealing with: Drug addiction as a 

world problem, Addiction producing drugs, Psychiatric and clinical aspects of drug 

addiction, Treatment of drug addiction, Minor drug habits, Tobacco habit, Alcohol, 

Barbiturates, Cannabis, Opium, Cocaine, Control of drug addiction in India. 

Pages xiii f 264 Royal 8vo Price Rs 12.00 ($3.50, sh. 24) 

Copies available from : 

Publications & Information Directorate, CSlR 
Hillside Road, New Delhi 12 



'LAB-CHEM' 
ANALYTICAL BALANCES & 

WEIGHTS 

for  

INDUSTRIAL, RESEARCH & COLLEGE 
LABORATORIES 

Manufactured by 

LAB-CHEM BALANCE WORKS 
BOMBAY II 

Contact Sole Selling Agents: 

INDIA SCIENTIFIC TRADERS 
DEALERS IN LABORATORY EQUIPMENT 

OF EVERY DESCRIPTION 

PEERBHOY M A N S I O N  

460 SARDAR VALLABHBHAI PATEL ROAD 

BOMBAY 4 (BR) 

Phone: 76336 Gram : ' Esvijack ' 

S E T T  & DE 
16 Ganesh Chandra Avenue 

Calcutta 13 
Phone : 23-9588 

manufacturers of 

M O V I N G  C O I L  & M O V I N G  I R O N  TYPE VOLTMETERS, AMMETERS (PORTABLE & 

SWITCHBOARD TYPES), RESISTANCE BOXES, P.O. BOXES (PLUG & 

DIAL), G.P.O. DETECTORS. EXTERNAL SHUNTS,  RHEOSTATS 

A.C.1D.C. CONVERSION EQUIPMENT,  ETC. ETC. 

LABORATORY AND INDUSTRY 

I OUR SERVICE DEPARTMENT IS ALSO AT YOUR DISPOSAL I 



INDIAN JOURNAL OF TECHNOLOGY 

It has been decided to  include advertisements in the Indian Journal 

of  Technology with immediate effect. Advertisements relating to  chemi- 

cals, apparatus, equipment, literature and other material of interest t o  

research establishments and industry only will be accepted. 

The journal i s  printed on art paper by letter-press process. Matrices, 

stereos, line and halftone blocks up to  110 screen will be accepted. 

Further details and specimen copies will be supplied on request. 

ADVERTISEMENT TARIFF 

POSITION TYPE AREA ONE SIX TWELVE 

INSERTION INSERTIONS INSERTIONS 

Rs Rs Rs 

Full Page 229x 172 mm. 100.00 550.00 1,000.00 

[Upright 229x 83 mm. 70.00 350.00 600.00 
Half Page { 

1 Across 114% 172 mm. 70.00 350.00 600.00 

Quarter Page 114x 83 mm. 50.00 250.00 450.00 

Page Facing Reading Matter . . . . 1,200.00 

Second and Third Cover Pages . . . . 1,200.00 

Fourth Cover Page . . . . 1,400.00 

The Sales & Distribution Officer 

Publications & Information Directorate, CSlR 

Hillside Road, New Delhi 12 



A26 \ 

ISIR-MAY 1966 

JOURNAL OF THE i 
I 

INDIAN INSTITUTE OF SCIENCE I 
I 
I 
I 

A quarterly, contain ing papers o n  or ig inal  research 

carr ied o u t  i n  t h e  laboratories o f  

t h e  lndian Ins t i tu te  o f  Science, Bangalore 12 
I 
i 

S U B S C R I P T I O N  

(Post Free) 

Country Annual Single Issue 

India Rs. 24 Rs. 7 

U . K .  E 215 ~ h .  14 

U.S.A. $ 6.50 $2.00 

Other countries Equivalent of Equivalent of 
Rs. 30 Rs. 8 

Indian currency Indian currency 
, 

I 

6) per cent discount to Agents 

Cheques should be made payable t o  the Registrar, lndian Institute of Science, 
Bangalore 12 

All communications should be oddressed t o :  

THE ASSOCIATE EDITOR 

JOURNAL OF THE INDIAN INSTITUTE OF SCIENCE 

BANGALORE 12, INDIA 
/ 

1 



S. H. KELKAR & CO. (PRIVATE) LTD. 
DEVAKARAN MANSION, 36 MANGALDAS ROAD 

BOMBAY 2 

Gr;l111: ' ShCHEWOIZKS ', BO~I~~I\Y-DI\D.AR 

Manufacturers of 

NATURAL ESSENTIAL OILS, AROMATIC CHEMICALS, RESINOIDS 
& WELL-KNOWN 'COBRA BRAND' PERFUMES, USEFUL 

FOR ALL COSMETIC & TOILET PERFUMES SUCH 
AS HAIR OILS, BRILLIANTINES, SOAPS, 

AGARBATTIES, FACE POWDERS, ETC. 

FOII SAMPLli AND PRICI:, PLEASE WRITE TO THE ABOVE ADDRESS 

Heavy Duty 
Vacuum-Pressure 

Pump 

An ideal pump for routine filtration 

for the laboratory as weil as light 

industry where vacuum or pressure 

i s  required continuously. 

Widely in use in Research and Testing Laboratories 

* Pharmaceutical Industry * Glass Blowing * Perfumeries, etc. etc. 

Supplied fitted on a common base plate with a $ h.p. motor for years of continuous service 

* Pressure: 12 Ib. p.s.i. * Vacuum: 30 in. of Hg (approx.) * Displacement: 70 lit./min. 

I Also available: V A C U U M  O I L  A N D  V A C U U M  GREASE I 

I LABORATORY FURNISHERS 1 
D H U N  M A N S I O N ,  186C V I N C E N T  ROAD, DADAR, BOMBAY 14 D D  

Branch Office: Kapasia Bazar, Ahmedabad 2 

SPILF,8 
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"CORNING"
BRAND

LABORATORY
GLASSWARE

(MADE IN INDIA)

•
"CORNING" Brand Laboratory Glassware

is now manufactured in India by

BOROSIL GLASS WORKS LTD.
Bombay

in collaboration with a world leader
in the field

CORNING GLASS WORKS
Corning, N.Y., U.S.A.

•
The Balanced Glass

" CORNING" Brand Glass is manufactured from 'harder'

heat resisting BOROSILICATE GLASS in which the

properties of mechanical strength, thermal and chemical

resistance are ideally balanced for general laboratory

application. Its formula (Corning formula No. 7740)

assures high chem ical stability and still provides ex

ceptional res istance to therm al shock. It is, therefore,

the best glass available in the market for over 99 per

cent of all requirements.

EQUAL TO ANY IMPORTED
BOROSILICATE GLASSES

RAW MATERIALS FOR

RESEARCH & INDUSTRY ... 4

RINGSDORFF-WERKE GMBH.
(West Germany)

Cinema carbons, photo carbons, spectroscopic
carbons, carbon brushes and blocks, carbon

seals and rings for chemical pumps and com

pressors, high purity reactor grade graphite
for atomic reactors, carbon moulds for glass

and semiconductors.

For further particulars contact :

K. S. HIRLEKAR
Western India House

Sir Pherozshah Mehta Road

BOMBAY I

Gram : INDBUREAU, Bom bOlY • Phone : 151931 /152073

COUNCIL OF SCIENTIFIC &

INDUSTRIAL RESEARCH

(Indian Languages Unit)

Advertise in and subscribe for the only
popular science journal in Hindi • YIGYAN

PRAGATI' approved by the Hindi speak
ing States for subscription by all Schools,

Librari es, etc.

Our new price list sent on request

•
Single copy

Annual subscription

0.50 paise

Rs 5.00

DISTRIBUTORS

B. PATEL & CO.
DIRECT IMPORTERS & STOCKiSTS OF

SURGICAL & SCIENTIFIC GOODS

27/29 POPATWADI , KALBADEVI ROAD

BOMBAY 2

Phones : 38689 & 39702 • Grams : GLASALSORT

A28

For full particulars, please write to the Manager,
Indian Languages Unit, CSIR, P.I.D. Building ,

Hillside Road, New Delhi 12

Note - M.O .s/Cheques should be sent drawn in favour

of the Secretary, Council of Scientific & Industrial

Research , Rafi Marg , New Delhi I /
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Specify 'AnalaR' whenever you need analytical reagents. Ensure factory-packed. 
effectively labelled, completely reliable materials for every analytical procedure i n  
your own laboratories. 'AnalaR' reagents are not expensive. working hours are. 
Unreliable results can be niost expensive o f  all. For micro-analytical work there are 
6. D. H. 'M. A.R. ' reagents; and for a l l  general laboratory purposes some seven thousand 
B.D.H. Laboratory Chemicals, w i t h  well  over a thousand o f  them carrying printed 
specifications o f  purity. 

ALSO AVAILABLE Organic and Inorganic Laboratory Reagents. Biochemicals. Volu- 
metric solutions for analytical use. 'Alfloc' Solutions for water testing. lndicator and 
Test Papers. Stains and Staining Solutions. Indicator Solutionsfor pH measurements. 
A 

Laboratory Chemicals British Drug Houses (India) Private Ltd. 
Laboratory Chemicals Division, 
8 Graham Road, Bombay 1.. 



optical instruments 
and 

allied components 

GHARPURE & CO. 
P-36 INDIA EXCHANGE PLACE EXTN. 

C A L C U T T A  I 

Gram : MEENAMO Phone: 22-2061 

MODERN SCIENTIFIC INSTRUMENT 
COMPANY 

48A/48B SADASHIV CROSS LANE 

BOMBAY 4 

* 
Direct Importers & Stockists of 

' PYREX' Brand 
Laboratory Glassware and 

Apparatus 

* 
Manufacturers of 

' MODERN ' Brand 
Laboratory Equipment 

Announcing another CSIR publication 
T H E  FLORA O F  D E L H I  

by 
DR. 3. K. MAHESHWARI 

Central National Herbarium, Indian notanic (;;lrclcn, Howrall 

A flora of Delhi has long bcen desired. What has bcen pnrticularly desired is a flr~ra which should cater 
not only to  the needs of the taxonomists but should also be usable by students and any one intcrcstcd in thc study 
of the plants of Delhi. Several attempts were made but none before this was carried through to success and no 
comprehensive flora of Delhi was published. The author has made a survey of the flowering plants of Dclhi and 
in envimns, and has incorporated the results of his exhaustive studies in this book. Ninc hundrcd and forty-two 
species of indigenous, naturalized and cultivated plants under 549 genera belonging to  120 families have been 
described; Bentham and Hooker's order of families has been followed and botanical names have been brought up 
to  date in accordance with the latest International Code of Botanical Nc~mcnclature. Keys, based on easily observed 
characters, have bcen provided to help identification of plants; local and English namcs and u ~ s  of the more 
common plants are given. 

The Flora of Delhi is a reference manual for the identification of flowering plants of llclhi. It is invaluable 

to students, botanists and laymen alike. 

Printed on offset paper, royal 8v0, full rexine bound Pages viii .; - 447 
PRICE Inland: Rs 28.00 Foreign: Sh. 56 or S 8.00 

Can be had from 

THE SALES & DISTRIBUTION OFFICER 
PUBLICATIONS & INFORMATION DIRECTORATE, CSIR 

HILLSIDE ROAD, NEW DELHI 12 
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UNIVERSAL APPLICATION 

PRECISION 

ECONOMIC 

Rotary Viscosimetcr 'Rheotcst' immersion Thermostat, Type E 3 E Ul t ra  Thermostat, Type NBE 

High-pel-formance measuring and cont ro l l ing  instruments 
fo r  scientif ic research i n  w ide ly  di f fer ing inst i tutes and 
laborator ies and f o r  unfail ing service i n  ail branches 
o f  industry.  

Liquid circulation thermostat 

Rheological measuring instruments 
(viscosimeter, consistometer) 

Analytical instruments for examining lubricants and fuels 

General laboratory apparatus 

AGENCY: 
VEB Prufgerdte-Werk Medingen MESSRS K. LAL BHAKR~ 
German Democratic Republic P.O.B. 487, New Delhi, India 



Leztz 
Optical Precision Measuring Instruments 

LARGE 

T O O L  MAKERS' 

MICROSCOPE 

I t  would have been just as easy to measure a ring thread gaugc instcatl of the top, because the rcplace- 
ment of the binocular measuring tube by the internal measuring tlcvicc rccluirctl for this gauge is a matter 
of only 1 5  seconds. However, the use of Large Tool hlahers' Micl-osu)l-x is I)y no incans confineti to the 
measurement of threads; indeed its versatility is one of its characteristics. Its application includes linear and 
angle measurements (in right-angle and polar coordinated) and measurements of complicated profiles, radii, 
external and internal tapers, bores and distances between bores. Even conccaletl sites are accessible. 

Mat types of measureinent arc possible with the version shown here, soinc of whose Features you ma!. 
want to know. Measuring stage with large t o o x 7 j  mm. measuring range; results arc reail o f  built-in 

precision scales ( 5  inp), binocular measuring tubc, with upright, right-wiy round image; tilting cycpicccs, 
adjustable for eye level and interpupillary clistance; built-in ol,jcctivc slitlc for the rapit1 change-ovcr of 

magnifiers from 10 x 20 ant1 jo;< (or jo x , roo x , I lo  j<); intcrchangcal)lc graticulcs for prolilc comparison; 
built-in angle measuring device (scale value r min.); clouble-image attachnlcnt with con~plcmentary colours; 
special objective for measurements with knife edges. 

For details ?lease write t o :  

SOL13 UIS1 11I13IJlORS 

ALLAHABAD BOMBAY CALCUTTA iMADRAS NEW DR1.I I I 

THE SCIENTIFIC INSTRUMENT COMPANY LIMITED 

Head Office: 6 Tej Bahadur Sapru Road, Allahabad 



A RANGE IXOM 'THE HOUSE OF 
SCIEN'I'IFIC INSTRUMENTS I OUR O W 4  LINE O f  

PRO DUC7S 

Equipment md instruments tor all branchas o f  science. 

LL am morrs-I. r.s 118, CALCUITM. P.B. 1 9 1  NEW DEWI. 

" GD " - Pressuvac 
Combined Pressure and Vacuum Pumps 

" GD " - Optika Microscopes 
Student and Medical Models 

" GD " - Centrofix 
Laboratory Centrifuges, 2, 4 and 8 tube 
models 

" GD" - Stirrers 
Laboratory and Industrial Electrical 
Stirrers, with or  without hotplates 

" GD " - Balances 
Student and Precision, Chemical Models 

" GD " - Laboratory Glassware 

" GD " - Hardware 
Gas and Water Taps, Burners, Clamp, etc. 

" GD " - Orsat Gas Analysis Apparatus 

" GD " - Biological Supplies 
Demonstration and Museum Specimens, 
Charts, Agricultural, Medical and Veterin- 
ary Models, Micro prepared Slides, Stuffed 
Animals, Embalmed Specimens, Skeletal 
Preparations, Plastic Embedded Specimens, 
Slide Cabinets, Insect Boxes, Insect 
Cabinets, Card Index Cabinets, Vasculums, 
Herbarium Presses, Biokits, Specichro- 
grams, Stains Alizarine Preparations, 
Aquaria, Micro Cover Glasses, Microtomes 
and Accessories, Trays, lnspissator 



The New Bausch & Lomb 

records 500 microvolts full scale 

No\\., rlic one truly vcrsatilc 
I<ccorilcr that records volts, milli- 
amperes and ohms, ~vitl iout estra 
attachmcncs o r  extra cost, is avail- 
aldc in a Iiigli sensitivity model. 
joo ~nicrovol t  s i ~ n a l s  can be 
recorclcd full scale with a 2.5 

microvolt accuracy. I:or cvcry con- 
ccival~lc application in gas chromato- 
grqph!.; monitoring oi pH, tcni- 
pcraturc, pressure and humidity 
with appropriate transcluccrs; tinic- 
rate stuilics; extending tile useful all- 
sorbance range o f  colorimetcrs-the 
new \:.O.X1.-7 is thc ideal recorder. 
,\ntl it's priccd very reasonably, too. 

F E A T U R E S  

a 6 D.C. voltage ranges - 0.5 mv, r mv, 10 mv, loo mv, ILst respon5e 
I v, KO v --full scale . Ruill-in full sc.11~ o f l ~ t  control 

a j D.C. current ranges I nlicroamp, 10 lnicn~:~n~ps,  109 . oprratcc ill flat, w;,ll-rnc,untcd p(,\iti,,ll 
microarnps, I milliamp, ro tnillianlps 

Conlp:lct and portable 
a 6 linear resistance ranges-. I ohm, ro ohms, roo ohms, 

1 K ohm, lo K ohms, roo K ohms--full scale, lcner diode 
event r'larkcr 

D.C. supply (accuracy j pcr cent) 5 ch:~rt spccds hetu.cen 2.7 inchcs,'hour t o  rooo inchss,'h(~uf 

BAUSCH & LOMB v 
For frlrlkrr i?fjofovrrlntiorr, f i l z n s ~  luvilc to 

.?'o!t8 1 1 ~ o f l s  

MARTIN & HARRIS (PRIVATE) LTD. 
(SCIEX'I'I L:IC l ~ l ~ l ' : \ ~ ~ l ' ~ l I ~ X ' l ' )  

SAVOY CHAMBERS, WALLACE STREET, ROMBAY 1 

Printed and published by Shri A. Krishnamurthi, Publications & Information Directorate, Council of Scientific & 
Industrial Research. New Delhi, a t  t he  Catholic Press, Ranchi, India 
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